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Abstract
The in-flight entertainment system ”Immfly” is a gate-to-gate entertainment system that provides
flights passengers a new way of entertainment during their flight until they arrive to their destination.
It is a solution that generates a wi-fi network inside the aircraft to which the users can connect and
they would enjoy of free access to a wide range of media content such as newspapers, magazines,
movies, tv series, etc. The main objective is to generate a new experience of flying during short
and medium-haul routes and take the experience of travelling to another level thanks to Immfly
entertainment service. The software solution consists of a totally responsive and adaptive front-end
side that would communicate with a server side through an API REST.
Descriptors
Software Engineering, Entertainment, Flying, Web, Mobile.
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MASTER’S FINAL PROJECT
1. INTRODUCTION
1.1. DOCUMENT PRESENTATION
This paper aims to describe the design and implementation process followed for the realization
of the final master project named Development of the Frontend of an Entertainment System for
Aircrafts.
This project is carried out by Begoña Ortiz Llorente, student of Master of Science of Computer
Science Engineering at the Polytechnical University of Catalunya.
The project has been developed along the realization of an internship program at the Immfly
company from October 2014 until September 2015. The realization of the activities developed
during the internship period were all supervised by Alfredo Ibañez, Chief of Technology Office
at Immfly and the tutor designated by the Polythecnical University Of Catalunya. On the other
hand, professors Marc Alier Forment and Maria Jose Casañ Guerrero take the part as director and
co-director, respectively, of the project.
The document contains the following sections:
• Introduction: This chapter introduces the memory of the project exposing its own presenta-
tion, the introduction of the problem and the current state of the art.
• Objectives of the project: This section details the definition of the project, it’s organizational
structure, planning and conditions of execution of the project, laying the foundations that
have been followed for the development thereof. In addition, the budget of the project is also
specified, disaggregating every cost incurred during the it’s development.
• Requirements specification: This section contains a detailed report of the features that the
project must offer, distinguishing between functional and non-functional requirements and
their impact on the final outcome. Furthermore, it is also specified the criteria and analysis to
be employed for the validation of themselves.
• Design specification: This chapter will develop the software architecture followed by the
project, as well as the specification of the data model to be employed on it.
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• Deployment considerations: In this episode the technical resources used during the de-
ployment of the project are explained, its configuration, the style guidelines employed when
writing the code as well as an analysis of the final architecture of it. Moreover, since it is a
project of peculiar characteristics regarding its implementation and the constraints that the
environment imposes to correctly deploy it. There is included a thorough analysis of the
several conditions and specifications that have to be taken into account in the deployment
process.
• User tutorial: Document outlining how to interact with the web application, all available
options are shown. It is attempted to answer to possible questions that arise more frequently
when interacting with the platform.
• Tests: Description of the different kind of tests, and its outcomes, that have been carried
out in various scenarios in order to verify and validate the performance of the entertainment
system.
• Conclusions and future lines: Chapter that compiles the conclusions that the development
team has learnt after the realization of the project and an exhaustive analysis on the problems
encountered during the design and implementation of the system, as well as a study on the
possibilities of extension thereof.
1.2. PROBLEM PRESENTATION
People can decide to travel by plane due to several reasons: from a business trip to a leisure one,
or even more, as a commute from passenger’s home to their workplace. Nevertheless, no matter
the reason for the trip, passengers suffer the same problem of finding a source of entertainment
during the trip, since they are forced to remain in their seats during the journey, not taking into
account the occasional visits to the toilet.
Furthermore, a classical solution to this situation is the installation of several individual screens
in front of each passenger’s seat, which would provide the user with loads of movies, games,
newspapers, etc. and even the possibility of connecting to the internet. However, these kind of
services imply a great investment to the airline not only in the beginning, since they require a regular
maintenance and occasional replacement after some time, which involve other large expenses.
Therefore, Immfly proposes a new way to cope with boredom during short and medium-haul routes.
The solution consists in installing a system on airplanes which provide a wireless network to which
passengers can easily connect to from their own personal devices and they will be able to freely
access to a platform completely filled with digital newspapers, magazines, movies, guides and more.
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Figure 1.1: Immfly Proposal
In essence, Immfly pursues to offer a gate-to-gate entertainment system for passengers during
short and medium-haul routes by providing them with a web application and a mobile one where
they can enjoy from the latest movies, magazines, journals, etc. The offer contains free and paid
content addressed to a wide target: from “digitalised” adults to children that are familiarised with
this kind of technology from the very beginning, since these last ones have a special kids channel
where they can find tv episodes from their favourite tv series.
However, apart from the technical hardware challenge that the idea represents, the base of this
project is focused on the software side, especially in the front-end. The web application that I
encountered when I arrived to Immfly in October 2014 was very basic and “rudimentary”, it only
had a main section and few others with little detail. Hence, this was the main challenge above all,
to improve and complete the web application to be able to offer it to an airline company to adopt
the system as a prototype in their fleet.
1.3. STATE OF THE ART
Along this section there are analysed different existing in-flight entertainment systems that are also
based on wireless technology and “bring your own device” philosophy. Moreover, the focus of the
analysis would be centred on European short and medium-haul route airlines, since these are the
main competitors of the project.
1.3.1 BYOD In-Flight Entertainment Systems
As a result of a deep analysis through the main in-flight entertainment solution systems focused
on the ones that follow the “bring your own device philosophy”, it has been considered that the
following ones are the most relevant for the project. Furthermore, each system belongs directly to
3
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an airline or to a company that has established a partnership with an airline, that could be in terms
of exclusivity of providing the service or not.
• Lufthansa BoardConnect: BoardConnect is Lufhtansa’s wireless in-flight entertainment
platform which enables passengers to configure an individualized IFE system adapting con-
tent and design to passenger’s requirements [35]. It is an “in-house” developed system that
is designed for short and medium-haul routes, since Lufhtansa also has a different in-flight
entertainment system for long-haul routes based on individual screen systems at passengers’
disposal in airplanes prepared for this type of route.
Figure 1.2: Lufthansa BoardConnect
BoardConnect is very flexible in terms of functionality and operation encompassing an audio-
and video-on-demand entertainment system, streaming wirelessly to passengers’ own WiFi-
enabled devices such as notebooks, tablets, and smartphones, theoretically, there are no
virtual limits to the range of services that can be integrated on the platform.
Figure 1.3: Lufthansa BoardConnect Homepage
The BoardConnect system server runs on a Windows platform, but the app to access enter-
tainment services is available for iOS, Android and Windows devices. Lufthansa Systems,
the IT consulting and services branch of the Lufthansa Group, based in Kelsterbach near
Frankfurt/Main has sold their flexible Board Connect system to a number of international
airlines including Virgin Blue, Lufthansa and EL AL Israel Airlines. Lufthansa Systems cus-
tomizes the app for their airline customers, reflecting the airline’s brand [27].
4
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It allows airlines to provide their passengers with an effective Bring Your Own Device (BYOD)
IFE option for aircraft not equipped with IFE embedded into seats.
• Monarch MPlayer: MPlayer is the new onboard entertainment service, provided by Monarch
airline on selected aircrafts. To access the entertainment system, passengers need to down-
load their mobile app called ‘MPlayer’ in advance of their flight.
The MPlayer application is free of charge, it is available for iPad, iPhone, Android or Kindle
devices, it can be downloaded from the official Apple App Store or Google Play. The airline
claims that will also be available soon in the Amazon Appstore for Kindle devices.
Along with the application there is a range of free content available, and in addition, a selection
of films, TV and music that can be unlocked on payment of £3.99. Once the fee is paid,
passengers can access as much of the available ultimate content as they like, but it is only
available during the current flight. In other words, the payment gives passengers access
to the media bundle for one flight only and a further payment must be made to access the
media on their return flight.
Figure 1.4: Monarch MPlayer Android Snapshot
Actually, access to paid media ends when cabin crew switches off the onboard media server
for landing and the media is not available via MPlayer after this point. The media is only
available onboard, but not prior to take-off or after landing [29].
This IFE is available since August 2014, when Monarch established a partnership with AeroFi;
an innovative avionics technology company based in Milton Keynes to begin rolling out
MPlayer across its fleet from that summer. AeroFi provided a simple, cost effective solution
to on-board wireless streaming. Comprising of an aircraft server under the flight deck which
stores all content and control software, wireless access points are then located throughout the
aircraft. Installation of the system is carried out during the aircrafts scheduled maintenance
checks by Monarch’s sister company Monarch Engineering.
Monarch plans to refresh the content line-up every 2 to 3 months to ensure it’s interesting
to the many different customers flying with them. Moreover, they will also use customer
feedback from post-flight questionnaires, Feefo and social media to tailor their content to
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customer needs.
• Norwegian Airline: the service that is offered by the airline is slightly different from the ones
mentioned above, since the airline was one of the first companies that offered free in-flight
wireless service, which enabled passengers to access all over the Internet content freely by
just connecting to their internal network, obviously, the service was offered at a limited speed
due to technological boundaries. Therefore, Norwegian decided not to release a system that
would cope with every kind of digital entertainment at once and they decided to focus on TV
news [30].
Figure 1.5: Norwegian Air In-flight Entertainment System
Norwegian decided to establish a partnership with Global Eagle (GEE) media company in
order to launch a live television trial along 12 months since November 2015. Moreover,
the in-flight entertainment system installed by the airline also makes use of Global Eagle’s
portal-based on-demand service for a broad range of inflight entertainment (IFE) content,
including movies, music and games, elevating the passenger’s experience [14]. However,
these last content is not free, passengers have to pay 5€ and they would have access to
the content they have rented for 24 hours. This aspect is different from the ones of the IFEs
mentioned previously, since usually the content expired once the flight was completed.
Non-European BYOD In-Flight Entertainment Systems
In-flight entertainment systems previously analysis is mainly focused on European airlines, since
these are the ones that are potential competitors of the service provided by Immfly. Nonetheless,
there are other airlines that currently are even more advanced in the field of BYOD in-flight entertain-
ment services for medium-haul routes in other countries and continents, from Singapore to Australia.
• Scoot Airline: Low cost carrier Scoot will be the first in Asia to stream inflight entertainment
wirelessly to its passengers’ own WiFi enabled laptop, tablet or smartphones at their own
convenience during the flight. Entertainment service is powered by Gogo, a provider in inflight
digital entertainment solutions, ScooTV will feature a selection of Hollywood blockbuster
movies and popular TV shows [39].
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Passengers in the Economy cabin will be able to use the ScooTV for just $15 (pre-purchase)
or $16 (onboard purchase) per flight, while ScootBiz passengers will enjoy this service for
free. It’s availability is limited to the company’s Boeing 787 model, it would be gradually
extended to the rest of the complete fleet.
However, in the beginning, Scoot launched a simpler system which could only be accessed
from passengers’ laptop or tablet, there was no mobile application, limiting enormously the
amount of passengers that could access the content platform. Nevertheless, the airline refined
the system and upgraded the service making it also available in native mobile applications
for all public, extending the range of public that the service could target.
• Virgin Australia: the international airline offers Wireless In-flight Entertainment on equipped
Boeing 737-800 and Embraer 190 aircraft, operating on domestic and international short
haul routes. This state-of-the-art system provides access to hundreds of hours of movies, TV
shows and music, all available on passenger’s own device [51].
The system can easily be accessed on Wi-Fi-enabled iPad, iPhone, iPod touch devices;
Android devices; and laptops with Microsoft Silverlight, in other words, application can be
easily accessed from almost every device by connecting to the in-flight wireless network
provided by the airline.
The content offered is formed by a wide range of movies, series, music, etc. Moreover, all of
the content is totally free to enjoy by the user without paying anything. However, passengers
reviews agree that the content is not the last-of-the-moment, but it is not totally old-fashioned,
so customers have a really positive opinion about the service offered by the airline [36].
• Qantas Airline: Australian main carrier launched an in-flight entertainment system named
“Q Streaming”, which passengers can connect to through their own device. Q Streaming
allows customers to access a wide range of entertainment including movies, television shows
and music, streamed directly to their seat. It is an exciting way to experience the wide range
of Qantas Entertainment programs and is available from the moment you step on board, it is
a gate-to-gate system [34].
In order to enjoy this service passengers will need the latest Qantas Entertainment App
installed on their Apple iOS or Android device, and it is available to download for free from
the Apple App Store or Google Play store, Windows mobile does not currently have an own
native application for their system. Moreover, there is no Internet connection on-board so
passengers will need to download and install the application before their flight, they are not
able to get it once they are inside the airplane.
The content available along the application is composed by a wide range of movies, series,
music, etc. However, Qantas is currently working to provide more up-to-date news bulletins
through a new partnership with Sky News.
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Future BYOD In-Flight Entertainment Systems
Above entertainment systems are already implemented and being used by passengers all above
the world, even more, some of them have been upgraded some times. However, there are some
airlines that are still developing their in-flight entertainment system based on passengers’ device
or, furthermore, they are still analysing whether developing the system or not. These last are the
ones that are being introduced and analysed below:
• Ryanair: the Irish airline is popular for charging their clients for every detail that it is legally
to charge their clients, from not previously printing the passengers boarding pass to bringing
a hand-luggage slightly bigger than the measures they establish. In other words, the airline
became notorious for finding ways to levy extra charges on customers. Hence, it is a little bit
contradictory that they would install a free in-flight entertainment system as they announced
in January 2015.
Nevertheless, the system is still being developed or even being reconsidered, since the
company has not officially announced it’s release yet. Even though, relevant people from
the airline have given a little piece of information about how the system would be and what it
will offer. John Hurley, chief technology officer at the low-cost airline said that “it is aimed
at passengers on flights of more than two or three hours, where they will watch a couple of
adverts and will then have access to a selection of pre-recorded TV shows and films which
will be streamed through internal wireless network” [37].
From the company they affirm that passengers will not be able to access the internet using
the service. Besides, the number of films and programmes available to view will depend on
negotiations with partners.
However, the system has not been released yet, so Ryanair’s possible in-flight entertainment
system is still a mystery though. Specifications and characteristics still can be modified or,
even more, discarded.
Nonetheless, after analysing the results obtained from the research, it has been concluded that
there are some in-flight entertainment systems on the market, but there is still space for Immfly
project. Moreover, all of the above described entertainment systems offer more or less the same
service, which is totally acceptable in order to fulfil the main requirement of entertaining the passen-
ger during the flight. However, there many more services that can still offered and implemented, so
there is still path to develop and innovate.
On the other hand, there are many airlines that do not have any kind of entertainment system for
passengers during medium-haul route, hence, the market niche is still considerably wide in order
to let Immfly’s system get introduced and have the opportunity to compete with other companies
that have already established partnership agreements with airlines that offer medium-haul routes
and are interested in offering a new and completely innovative system for their passengers.
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Furthermore, depending on the success of the project, it is projected to complete it with addi-
tional functionalities or even establishing a partnership with certain institutions in order to offer the
BYOD entertainment system in different means of transport, such as medium and long-distance
trains. The model established by Immfly could be extrapolated and adapted to other areas, since
it exists the possibility of reach an agreement with a company from the telecommunications field
to offer the entertainment system and wi-fi service together for these kind of means of transportation.
1.3.2 Legal aspects
Initially, the in-flight entertainment platform is considered to be based in Spain, but flights can be
domestic and international. Hence, there are many aspects to be considered since there are other
countries different than Spain involved. Then some legal factors to consider are analysed carefully.
• Tax payments: the sale of content during flights realised between different countries will be
performed in the territory of destination, due to the fact that it is an off-line software and the
actual real transactions would be performed once the airplane has landed in the country of
arrival. This fact involves many other aspects that should be considered before implement-
ing the process payment and architectural and legal aspects should be thoroughly considered.
Moreover, by charging passengers for entertainment items upon flight arrival, these payments
should take into account country of destination policies to charge the correct taxes and obey
the corresponding laws for these services. Hence, the content offered should be correctly
classified for each country, since some items could be differently categorized depending on
each country, or even more, they might not be allowed to be offered on specific territories.
These factors are vital in order to charge the right taxes for each kind of product and avoid
any possible conflict by not obeying the law correctly.
• Data Protection Act: On the other hand, it has to be taken into account the Data Protection
Act of Spanish law that affects to all data referring to individuals registered on any support,
computer or not [26]. Therefore, all information and data introduced along the platform, or
generated by the use thereof, has to be carefully treated and stored, by implementing correctly
the terms of privacy and confidentiality.
The previous issue requires specific systems and specific architecture behaviour, since
treating these kind of information involves that servers and networks must accomplish some
specific characteristics in order to ensure that nobody can access these data or can extract
and deduce confidential information from it. Moreover, there also should be a correct user
management even inside the company, since not even Immfly employees should be able to
access to confidential data from platform users.
• Digital Rights Management: Content provided during flights would certainly implement
“DRM” system in order to prevent users to download and store it on their devices [9], since
they just pay for the right to enjoy it along Immfly platform. Videos, magazines, newspapers,
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etc. should not be able to be accessed by no means than the in-flight entertainment system.
However, it should also be taken into account the fact that Immfly entertainment system has
an on-line environment exclusive for users to access their personal area once they are not in
the aircraft anymore, by this way they are able to enjoy again the content they have previously
paid for and downloaded during their flights.
Nonetheless, content providers must have guarantees that their products are not freely
distributed without their permission amongst the Internet, therefore a special treatment must
be given to the content and implement a service that cannot be mocked.
Intellectual Property law establishes that content located on the internet must respect and
protect the author rights, despite the fact that it is really easy to distribute content through
the net of networks without any permission request, at least there should be respected
and recognised the authority of the content to it’s author. Hence, products offered on the
entertainment system must accomplish these security requirements in order to avoid the
unfulfilment of the Intellectual Property law [21].
1.3.3 Off-line Environment
One of the key aspects and main concerns of the in-flight entertainment system is the fact that it
is an off-line solution that seems to work as if it was actually on-line. This factor should be totally
transparent for users of the system, but implies many technical considerations that are extremely
critical for the proper functioning of the service and must be carefully and thoroughly analysed in
order to correctly establish the base architecture of the solution, taking into account the fact that
apart from the application web, there are also native mobile applications for iPhone and Android
mobile devices and its’ implications.
The base architecture of the entertainment system is as simple as a client-server structure, how-
ever, this server is unable to communicate in an on-line way to third-party servers due to lack of
connectivity during the flights. Therefore, the server installed on the aircraft must locally store all
the data and information and wait until the airplane has reached its destination and be able to
synchronise the previously mentioned data to the central server.
However, this implies that there must be a Internet connection plan previously acquired which
has to be able to be employed in all the destination countries of the aircrafts’ routes. This is the
basic concept, but the real concern on this area is the fact that the size of the information being
sent, synchronised, along this process is really large and, currently, internet service providers have
limited plans or “flat-rates” that may not be enough for all the data that has to be transferred.
Regarding this issue data synchronisation is not a problem, but from the economic point of view
can become into a huge issue that can be transformed into a pit of losses. Hence, this aspect must
be thoroughly analysed and developed in order to avoid unplanned problems on a vital process
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such as data synchronisation.
Given this situation, it has also to be considered the fact that users who are no longer passengers,
in other words, that are not on a flight anymore, must not be able to access to content exclusively
offered on the entertainment system along flights. Hence, “air” environment should be protected
and prepared to avoid possible hacks that simulate the aircraft system to freely access to content
or exclusive promotions for specific flights passengers.
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2. PROJECT OBJECTIVES
2.1. GENERAL OVERVIEW
Along the following section an overview and description of the content and sections in which this
part is divided is presented:
• Project definition: Establishment of the objectives that must be accomplished along the
realisation of the project, the specification of functional and non-functional aspects and the
scope that should be covered in order to consider the project as successful.
• Final product: Description of the products to be delivered as a direct result of the develop-
ment and accomplishment of the project.
• Description of the realization: Relationship and definition of the different activities and
tasks that put together the project correct development process.
• Organization and Work team: Detailed explanation of the team members that will carry
out the project along the different phases, specifying the organizational structure adopted,
which management system has been chosen and how would be the project supervision and
monitoring.
• Conditions of execution: Analysis and description of the work environment and definition
of the criteria on which the project is going to be carried out, indicating its organizational
structure, management system and project monitoring.
• Planning: Description of the different phases and tasks in which the project will be subdivided,
as well as, the indicative delivery and realization dates that must be accomplished along the
different phases or deadlines.
• Budget: Establishment and determination of the economic and non-economic costs of the
project in relation to the different type and amount of resources involved in the development
and accomplishment thereof.
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2.2. PROJECT DEFINITION
2.2.1 Objectives
The main objective of the project that is defined in this document is to provide a front-end to the
in-flight entertainment system developed by Immfly company that can be installed on a real aircraft
and would be able to offer flights passengers a wide variety of different types of content: from
magazines to tv series episodes in a form that system users can enjoy the entertainment solution
satisfactorily without any problem.
Together with the aim of enabling passengers to get the most out of the entertainment system, it has
to be specified the fact that the main objective of the project is principally focused on the front-end
technical side of the provided solution. However, the project is focused on the development of the
front-end side specifically but without putting aside the back-end side of the system, since in order
to be developed correctly and be able to function properly in such a hostile environment, front-end
and back-end must be developed in parallel.
Passengers must be able to connect to the system during the flight from their own devices by
connecting to the internal wireless network generated by Immfly’s solution and enjoy the different
media content located on the system. On the other hand, passengers must also be able to suc-
cessfully perform any payment with their credit card in order to obtain some paid content that they
would want to enjoy during the flight.
The entertainment system must provide a gate-to-gate service, in other words, it must provide
users the possibility of accessing and enjoying the in-flight entertainment solution from the mo-
ment they cross the aircraft’s gate in the first place until the finally abandon the airplane once
their flight has reached it’s destination. The experience must be “complete”, it must provide to
passengers entertainment from the very first moment, from offering city guides of their destina-
tion to letting them arrange a transfer that would take them from the airport to their hotel for example.
The selected means to reach this goal is the development of a software solution, which will be
mainly composed of a web platform that must be responsive in every device and model, no matter
which OS, browser or physical characteristics of the device. It is mandatory that the display of the
elements that put together the entertainment system have to be correctly displayed and be visually
correct in any kind of device: from mobile to tablet or laptop.
The in-flight entertainment system would provide the means for passengers to enjoy media content
or arrange different destination activities from the moment they cross the door of the aircraft upon
flight’s arrival to destination, period of time while they can enjoy all the facilities provided along the
system: magazines, movies, newspapers, free city guides, etc.
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Secondary Objectives
• Expansion of the system to several airlines, in other words, make the in-flight entertainment
system to be able to adapt itself successfully to any possible airline. These objective means
that the system should be able to be totally customisable, in terms of front-end and visual
aspects and also in the information provided and stored in the back-end side. This process
must be carried out easily without becoming a problematic task that every time it is performed
causes that a new issue arises.
• Own learning about tools booming web development and mobile environment. These learning
process involves several tools: from web development frameworks to different test suites
that allow to enable a continuous integration environment in order to strength the robustness
and maturity of the web platform.
• Obtain economic benefits via the insertion of advertising and search of sponsors for the
in-flight entertainment solution.
• Build a new reward system for users based on their activity on the platform, in order to foster
passengers recurrent use of the system and ensure their fidelity by different kind of loyalty
programs that would benefit the users with different gifts, from economic prices to free flights.
2.2.2 Project Scope
To accomplish the previously established objectives a software solution composed by a responsive
web platform that would be performing in on-line and off-line environments is going to be developed.
The current project scope is determined below.
Scope Definition
As previously mentioned, during the Immfly’s entertainment system project, it is going to be devel-
oped the front-end side of a web application that must be responsive for any type of device. The
main objective is to enable passengers enjoy of the in-flight entertainment system installed as a
prototype in an airline. However, since the project is mainly the development of the system, the
scope of the project itself would be closely related to the functionalities and the services that would
provide the system.
The project is going to be divided into two different stages: the one previous to the in-flight enter-
tainment system launch, in early December of 2014, and the one posterior to it. These date and
event is a huge breakthrough in the project development process, since the methodology used in
both stages is totally different between the two stages.
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However, along both periods the development is going to be carried out under an Agile methodology,
but depending on the “client” needs, Immfly company, and the level of uncertainty in each case, it
is going to be implemented a Scrum or a Kanban process for the development of the front-end
side of the application.
It has been chosen to follow an Agile development process instead of a typical waterfall develop-
ment on behalf of the flexibility and the rapid possibility to adapt the development to any kind of
change, from market needs to product modifications. The traditional plan-driven projects are based
on the traditional “iron triangle” of Time, Cost and Quality. All requirements have to be accounted
for in the requirement phase and then the project is planned around the expected features to be
delivered, as it can be reflected on the following figure 2.1. The features are the first ones to be
fixed, afterwards an estimation of time and costs in delivering those features is drawn up.
Figure 2.1: Project main variables
The Agile mindset, on the other hand, is to fix time and cost to manage a variable scope. This
leads to the ability to hit deadlines both in the short and long perspective. This way it is easier to
focus on features that add value and to avoid building features that never will be used [47].
During the project development until the in-flight entertainment system is released it is going to be
implemented a Kanban methodology based process in order to iteratively improve the product until
it is ready to be presented into the market. On the other hand, once the application is released, the
front-end side of the platform would change it’s development methodology to a Scrum process,
since the needs and the level of uncertainty are completely different once the milestone of the
launch is reached.
Scope Until Product Release
The scope will always concern the only product that is going to be developed along this project,
the front-end side of the Immfly entertainment system. As it has been mentioned on the previous
section, the first period of the project begins in early September of 2014 and ends on December 4th
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of 2014, in other words, it is a stage consisting of 3 complete months where the basic functionalities
of the entertainment system are going to be developed in order to release the product to be able to
implement it as a prototype in a specific airline.
During this stage it is going to be implemented a Kanban development process, which is as an
approach, formulated by David Anderson, to incremental, evolutionary process and systems change
for organizations. It uses a work-in-progress limited pull system as the core mechanism to expose
system operation (or process) problems and stimulate collaboration to continuously improve the
system [23]. It has been selected due to its flexibility and its suitability to a rapid prototyping of a
basic product, since this last it is the main concern of the first stage of the project.
Hence, the scope of this period is variable but the main functionalities that have to be implemented
are a correct user management, a basic index of the media content that is available to passengers,
basic information regarding passenger’s current flight, a metrics system to track every moment
performed by users and, overall, to correctly distinguish between both environments: air and
ground. First of these, is considered the environment enabled once the passenger accesses the
aircraft until his/her flight is completed. Hence, the other environment is the one considered when
the user is not currently on any aircraft with Immfly entertainment system activated but he/she can
access the platform in order to enjoy the media content obtained along their previous flights.
However, from these functionalities it can be deduced that in order to develop these ones there
are other basic ones that have to be previously implemented such as user management features:
user login and register, user validation and recovery password functionalities, environment correct
differentiation, etc. Moreover, many of these features have directly related corresponding mailing
actions to inform or provide users with necessary information. Therefore, at first it could seem that
the functionality that has to be provided is not large, but, actually, it involves many “background”
work that has to be developed in order to be able to carry out the other functionalities.
In essence, the first period of the project consists of developing a really basic entertainment system
consisting of an index where user can choose the media content he/she wants to enjoy and a small
section where basic flight data can accessed. All these features accompanied with their correspond-
ing mailing actions and the basic “architecture” of user management and environment differentiation.
Scope After Product Launch
Once the Immfly in-flight entertainment service is released the scope and development methodology
of the project changes completely, due to the fact that the needs and uncertainty of itself totally vary
from the ones during the first period. However, during this second stage the client still has flexibility
to modify or reorganise the desired functionalities and their priority, but these must be planned for
each development cycle or sprint, since Scrum methodology is going to be implemented during
this period.
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Development team will work in hermetic sprints of 1 or 2 weeks, depending on the needs of the
moment. This means that before beginning a sprint, the work that is going to be tackled and accom-
plished during this time is determined but all the development team by reaching an agreement with
the rest of stakeholders, such as the Product Owner for example. Nevertheless, the functionalities
committed for these periods of time are also flexible in a way that if it is necessary new features
can be accepted or some of the already committed can be cancelled, all of these must always be
performed in a consensus way between the development team.
These last facts may seem in violation of the “hermetic” commitment of the sprints, however, the
new changes are accepted by the team but at some cost that would arise during the retrospective
meeting once the sprint is finished. Along these meeting, each member of the development team
express his/her feelings and opinion about how has been managed and carried out the sprint,
contributing with his/her review and also a set of proposals to remedy these during the following
sprint. These aspects related to Scrum and Agile methodology would be analysed more deeply in
the following chapter.
Once the team has assimilated the new development methodology or the “slight” change from the
Kanban method, the scope of this second period can be gathered and established into the product
backlog, the list of all things that needs to be done within the project development [46], which will
mainly compose the scope of this period.
Nonetheless, the scope is not only formed by new functionality or features, there are other tasks
that are not new functionalities but are totally necessary, such as the implementation of a test
framework, required refactors in order to keep the system maintainable and scalable, etc. These
load of work must also be included in the scope, since in the previous stage the time and the
accomplish of all the basic features were at the top of the priorities due to business needs, the
development team generated a great technical debt by postponing these tasks to a better moment
but also compromising the stability of the product by not performing them at that moment.
According to these facts, there would be many “architectural” tasks in order to strengthen the in-flight
entertainment system and prepare it for any substantial change that requires a solid architecture to
carry it out. However, there would also be new functionalities such as advertising integration, in
terms of customising and enabling specific content or adverts for each passenger, media element
or, even more, for each route, also the design and implementation of new mailing campaigns,
improving the current flight info section, introducing new destination deals, offering city guides for
current users and also for “leads”, etc.
In essence, the second period of the project would consist of improving the current base and
architecture of the system by implementing several technical upgrades, and also introducing new
features dedicated to extend the media content that is currently offered, implementing advertising
elements and new features derived from partnerships agreements in order to facilitate the accom-
plishment of other necessary business objectives and, obviously, improving the current features
that the in-flight entertainment solution already posses after the realisation of the first period of the
current project.
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2.2.3 Final Product
After the development of the project, as final product it will be obtained and delivered a software
solution consisting of one main element: the front-end side of a web platform that can be easily
coupled with a server side to form a in-flight entertainment service that can be installed in any
aircraft. It should be noted that the coupling and proper functioning is an implicit requirement that
is always present during the development of the front-end side, both elements conform the real
product obtained after the realisation of the project along the Immfly company.
However, as it is previously mentioned, the main concern of the project is the front-end side, hence,
the server side is totally out of the scope of this project and it is going to be taken for granted that
is correctly developed and functions properly.
By developing the front-end side of the in-flight entertainment solution as a totally responsive
application it is intended to extend the market share to which the product is targeted, since the
audience of the service is conformed by the passengers of each flight that performs the aircraft
where Immfly system is installed, which is really limited due to the amount of passengers that can
be on-board of each flight. However, apart from the limitations imposed by the aircraft environment,
the service offered has also to face the strict policies that accompany all the aviation related aspects,
such as the strict limitation of the objects that passengers can bring with them during the flight
on the cabin, which is essential for Immfly’s proposal, since it is fundamentally imagined to be
accessed from passengers personal devices.
On the other hand, the totally responsive front-end application will maximize the usability criteria
associated with the great amount of different devices that it is prepared to be allocated at and also
the wide range of people that could access to the in-flight entertainment system: from children to
people of advancing age, improving interaction with the platform at all times and facilitating the
actions that users want to accomplish at each time.
The system will provide a new service through which will allow to enjoy interactively and dynamically
all kind of media content, destination interesting deals and many other services. Moreover, the new
system will provide users with the opportunity of enjoying the content and some specific services
once their experience on-board has already finished, by enabling a “ground” environment where all
the products previously enjoyed or bought are perfectly stored and ready to be consumed again.
Ultimately, the final product will consist of this main element:
• Front-end side web application prepared both to be totally functional on an off-line and on-line
environment.
Functional characteristics and more aspects related to this main component are specified below.
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Front-end Web Application
The web platform of the in-flight entertainment service will give passengers a new tool to enjoy a
different experience during their medium-haul routes by letting them make the most of all the media
offer that the service offers and also the great offer of deals and information about their destination,
which enables them to have a totally different and new flying experience.
From the web application users can access all the services offered by the entertainment system,
from initially registering into the system to enjoy or buy some media content such as a newspaper
or magazine, etc. All these services are provided no matter what device the passenger is using, in
other words, passengers can enjoy among functionalities whether they have accessed the solution
from a smartphone or a laptop, there are no limitations at all regarding devices or operative systems.
One of the key elements of the web application is to present all the information, content and
actions that can be taken by users in the clearest way possible, avoiding any situation in which
the passenger hesitates or misunderstands some functionality offered. It should be highlighted
the vital importance of this aspect, since the users with more possibilities to easily abandon the
entertainment service is people who mostly are not used to interact with an advanced form of new
technologies and, if there was any problematic or confusing element, perhaps there could be a
feeling of rejection towards the platform from users, resulting in an abandonment of this.
Moreover, this group of people is not the main target of the service but they are a key factor, since
they are not as young as the other ones but they have a greater purchasing power than younger
ones, they could represent a considerable percentage of the incomes related to the purchase of
media content and destination offers.
Passengers will have available a wide range of media content, such as tv series, tv programmes,
magazines, newspapers, cartoons for kids, etc., in other words, they will be able to enjoy any type
of media content from the moment they access the aircraft until their flight reaches their destination.
Furthermore, there also exists a “ground” environment on the entertainment service, which can be
accessed from any device that posses connection to the Internet, enabling passengers still enjoy
the content and elements purchased once the flight is completed.
Initially, passengers would have a customised “home” page where they would be presented with
the content and deals more relevant to their destination city. However, they are also offered the
possibility to modify the destination in order to consult or enjoy content regarding different cities.
This “mode” is displayed when the in-flight entertainment system is on-board, since when it is on
“ground” the experience is thought to be slightly different. Users are not presented with the content
most relevant to their destination, since there is no destination city at all, they are encouraged to
share their current location and they will be presented content and deals related to the closest
destinations to his/her position.
This environment is conceived to let users plan their next trip, no matter whether it’s leitmotiv are
holidays or it is just a business trip. This is the main difference from the “air” environment, the
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different purpose or objective, but without losing the main leverage of the entertainment service:
the wide range of entertainment content it posses.
On the other hand, there is a key aspect that should be highlighted, the quality of Immfly’s enter-
tainment system, the whole set of users is people that have been on an aircraft where there is
available the in-flight entertainment service, since the possibility of registering it is only available on
the “air” mode. This is an extra factor that helps to enrich even more the whole group of entities
and elements that compose the system, which each of them is thought and designed to contribute
by offering users a really special experience.
Furthermore, there is a special kind of content on the entertainment system which are the guides of
several destination cities that are freely offered to passengers. This last aspect sometimes varies,
since due to business interests or needs they are also prepared to be offered to “leads”, entities or
people that are not users of the service yet but are a potential target of the service, who are offered
these kind of treats to convince them to get to know the system.
However, this could be seen as a contradiction to previously explained the exclusive character
of system users, that can only be registered on-board, but not all, it is just a promoting method
between prospective passengers of flights which dispose of Immfly entertainment system. This is
a way of performing advertising campaigns through the airlines clients, which lets Immfly to focus
properly and closely the target of their advertising movements.
In essence, the front-end side of the web application for the in-flight entertainment system offers a va-
riety of services that pretend to make passengers flight until destination as entertaining as possible,
by trying to adapt and customise it’s content and offers as much as possible to passengers interests.
On the other hand, as a result of this project, it will also be obtained two documents:
• Final Report: Document that will bring together all the information about the methodology,
design and development process of the software solution.
• User tutorial: A document that describes the operation of the in-flight entertainment system,
presenting all it’s functionality and explaining all the information related to the proper function-
ing of it depending on it’s “environments” and the services offered along them.
2.3. DESCRIPTION OF REALIZATION
Along this section it is described the relationship and the definition of the different activities and
tasks that put together the project proper development process.
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2.3.1 Methodology
As it has been explained in previous sections, the methodology employed during the development
of the project is an Agile methodology, which posses different implementations such as Scrum or
Kanban, which both are applied to the project during different stages.
Agile
Agile methodology is an alternative to traditional project management, typically used in software
development is a set of principles for software development in which requirements and solutions
evolve through collaboration between self-organizing, cross-functional teams. It promotes adaptive
planning, evolutionary development, early delivery, and continuous improvement, and it encour-
ages rapid and flexible response to change [5]. It helps teams respond to unpredictability through
incremental, iterative work cadences, known as sprints. Agile methodologies are an alternative to
waterfall, or traditional sequential development.
This method has been chosen since Agile development methodology provides opportunities to
assess the direction of a project throughout the development lifecycle. This is achieved through
regular cadences of work, known as sprints or iterations, at the end of which teams must present a
potentially shippable product increment. By focusing on the repetition of abbreviated work cycles
as well as the functional product they yield, agile methodology is described as “iterative” and
“incremental”. In waterfall, development teams only have one chance to get each aspect of a
project right. In an agile paradigm, every aspect of development — requirements, design, etc. —
is continually revisited throughout the lifecycle. When a team stops and re-evaluates the direction
of a project every one or two weeks, there’s always time to steer it in another direction.
The results of this “inspect-and-adapt” approach to development greatly reduce both development
costs and time to deploy the product in the market. Because teams can develop software at the
same time they’re gathering requirements, the phenomenon known as “analysis paralysis” is less
likely to impede a team from making progress. And because a team’s work cycle is limited to one
or two weeks, it gives stakeholders recurring opportunities to calibrate releases for success in the
real world. Agile development methodology helps companies build the right product. Instead of
committing to market a piece of software that hasn’t even been written yet, agile empowers teams
to continuously replan their release to optimize its value throughout development, allowing them
to be as competitive as possible in the marketplace. Development using an agile methodology
preserves a product’s critical market relevance and ensures a team’s work doesn’t wind up on a
shelf, never released [3].
Agile principles are exposed on the Manifesto for Agile Software Development, also known as
the Agile Manifesto, that was first proclaimed in 2001, after “agile methodology” was originally
introduced in the late 1980s and early 1990s. The Manifesto can be consulted on the annex A for
further information.
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Kanban
As it has been explained on previous sections, during the first stage of the development of the
project it is decided to apply a Kanban development process due to the needs and context of the
specified period.
The Kanban Method, as formulated by David J. Anderson, is an approach to incremental, evolu-
tionary process and systems change for organizations. It enables to accomplish these things by
introducing constraints into the system to optimize the flow of value. Its motto could be examplified
by the sentence: “Stop starting and start finishing”.
The methodology can be gathered in some basic principles that are going to be shortly explained
below:
• Start with what you do now: The Kanban method does not prescribe a certain setup or
procedure. Kanban properties can be overlayed on top of the existing workflow or process to
bring issues to light so that they can introduce positive changes over time.
• Agree to pursue incremental, evolutionary change: it is an approach to change man-
agement that is designed to meet minimal resistance. Therefore it encourages continuous
small incremental and evolutionary changes to the current system. Sweeping changes are
discouraged because they generally encounter increased resistance due to fear or uncertainty.
• Respect the current process, roles, responsibilities and titles: There are existing pieces
in they way it is currently done that are working properly and they are worth preserving. Kan-
ban does not prohibit change, but it does not prescribe it either. If changes have to be
done, Kanban encourages incremental change, since it does not create the level of fear that
impedes progress.
• Encourage acts of leadership at all levels: Everyone needs to be fostering a mindset of
continual improvement (kaizen) to reach an optimal performance as a team/department/com-
pany.
On the other hand, there also some core properties of Kanban that should be highlighted:
• Visualize the workflow: it has to be understood what it takes to get an item from request to
completion. The most common way to visualize the workflow is to use card walls with cards
and columns.
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Figure 2.2: Kanban Workflow Board (reprinted from [53]).
• Limit WIP: limiting work-in-progress implies that a pull system is implemented on parts or all
of the workflow. These constraints will quickly illuminate problem areas in the flow so it can
be identified and resolve them.
• Manage flow: the whole point of implementing a Kanban system is to create positive change.
Before it can be created that change it has to be known what to change. It can be figured out
by looking at how value is currently flowing through the system, analysing problem areas in
which value flow is stalled and defining, then implementing, changes iteratively.
• Make Process Policies Explicit: when everyone really understands what it is being done and
what the goals are, then decisions making regarding changes can start. This process will
move workflow into a positive direction. The choices will be more rational, empirical, objective
discussion of issues.
• Improve Collaboratively (using models and the scientific method): method encourages small
continuous, incremental and evolutionary changes that stick.
Regardless of the models that are employed, it is necessary to have regular feedback iterations.
This feedback is not limited to responses from people, it can include analysing metrics, getting
team comments, customer reviews, etc. Feedback is anything that gives really valuable input on
how the process is working [54].
The Kanban process is implemented in the development of the front-end side of the Immfly entertain-
ment service in periods of two weeks, where “clients” would drop out front-end development team
new tasks they need to be performed with the corresponding description and deadline. Afterwards,
the team would analyse the task and request a further explication thereof, if it was necessary.
Then, the team would reach an agreement about the priority of the task and would establish an
inner deadline to serve the task to the client. These would be applicable to any kind of task and client.
Moreover, every two weeks the team would gather and would make a sprint retrospective of the
past two weeks, in order to clarify and arise aspects that should be highlighted and communicated.
These could be great aspects and also bad ones that would be accompanied by a team proposal to
rectify and avoid committing them once again. As it is noticed, every decision is taken in consensus
by the whole team.
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Scrum
Once it has been explained the Kanban development process, below it is explained the Scrum
development methodology applied during the second period of the project.
Scrum is a framework within which people can address complex adaptive problems, while pro-
ductively and creatively delivering products of the highest possible value. It is not a process or
a technique for building products; it is rather a framework within which can be employed various
processes and techniques.
Scrum employs an iterative, incremental approach to optimize predictability and control risk. Three
pillars uphold every implementation of empirical process control: transparency, inspection, and
adaptation.
• Transparency: Significant aspects of the process must be visible to those responsible for
the outcome. Transparency requires those aspects be defined by a common standard so
observers share a common understanding of what is being seen.
• Inspection: Scrum users must frequently inspect Scrum artifacts and progress toward a
Sprint Goal to detect undesirable variances. Their inspection should not be so frequent that
inspection gets in the way of the work.
• Adaptation: If an inspector determines that one or more aspects of a process deviate outside
acceptable limits, and that the resulting product will be unacceptable, the process or the
material being processed must be adjusted.
Scrum prescribes four formal events for inspection and adaptation (fully described on annex B):
• Sprint Planning
• Daily Scrum
• Sprint Review
• Sprint Retrospective
All concepts go around a main one: Sprint, which is a time-box of one month or less during which
a “Done”, usable, and potentially releasable product Increment is created. Sprints should have
consistent durations throughout a development effort. A new Sprint starts immediately after the
conclusion of the previous Sprint.
Sprints contain and consist of the Sprint Planning, Daily Scrums, the development work, the Sprint
Review, and the Sprint Retrospective. Moreover, there are some essential aspects regarding
actions during sprints that should be pointed out:
• No changes are made that would endanger the Sprint Goal.
• Quality goals do not decrease
• Scope may be clarified and re-negotiated between the Product Owner and Development
Team as more is learned.
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Each sprint may be considered a project with no more than a one-month horizon. Like projects,
sprints are used to accomplish something. Each sprint has a definition of what is to be built, a
design and flexible plan that will guide building it, the work, and the resultant product.
2.3.2 Work Breakdown Structure
The development of the front-side of the Immfly entertainment system is developed under an agile
methodology, both Kanban and Scrum are applied in different stages of the project. Hence, the
tasks that conform the project cannot be divided and organised easily, since for example due to
changes tasks can be suddenly subdivided or dropped from the current sprint and passed to the
next one or be totally dismissed at all.
A WBS is “A task-oriented detailed hierarchical breakdown, which defines the work packages and
tasks at a very low level” [4]. A traditional WBS reflects traditional beliefs in functional division
of work leading to a Waterfall process and the assumption that all planning can and should be
done up front. A WBS will typically be a phase for Analysis, and others for Design, Development,
Testing, Release, etc. Many of these phases and sub-task produce interim deliverables and are
the responsibility of a specialist role [18].
Therefore, it is considered that it is not strictly necessary to carry out a Work Breakdown Structure
for this project, since needs and context are completely changing and the tasks delivered are not
the precondition or postcondition of any other. Hence, the leverage of this division of tasks would
be lost in the process.
However, it must be highlighted that each task of the project is a user story, as explained on
previous section 2.3.1, a user story is a description consisting of one or more sentences in the
everyday or business language of the end user or user of a system that captures what a user
does or needs to do as part of his or her job function [50]. Each of them it is composed by it’s
own analysis, development, integration and QA subtasks. To consider a task as done each of the
phases must have been completed, however, a user story or task cannot be considered as “done”
until it has fulfilled all the phases.
2.3.3 Principal Tasks
Below the necessary tasks for the realization of the final product and intermediate ones are indicated.
The tasks are defined in terms of user stories, which would follow the structure below:
“As a <role>, I can <action with system> so that <external benefit>” [50]
Moreover, the tasks would be divided and organised into the two different stages that form the
development of the project.
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Tasks During First Stage (Before Product Launch)
Although tasks are subdivided into user stories there are some of them such as the organisation
and monitoring or launch and closure that do not follow these guidelines.
Organisation and control are tasks that have to be developed and carried out during each sprint
due to the iterative and adaptive character of the project. However, the launch and closure of the
project have to be done at the beginning and at the end of the project respectively to gather all the
information and review every aspect that has been involved in the project.
1. Communicate to server side
“As a front-end developer, I want the front-side of the application to communicate successfully
with the server side”
2. Differentiate environments
“As a front-end developer, I want the front-side of the application to differentiate correctly the
“air” and “ground” environments”
3. User registration
“As a user, I want to be able to register on the application”
4. User log in
“As a user, I want to be able to log in the application”
5. User log out
“As a user, I want to be able to log out of the application”
6. Display content index
“As a non-administrative user, I want to be presented an index with all the media content that
is available in the application”
7. Play any media content
“As a user, I want to be able to play any content media displayed in the application”
8. Save favourite content
“As a user, I want to be able to mark media content as “favourite” and store this content in a
personal area of the application”
9. Buy media content
“As a user, I want to be able to buy any media content on the application”
10. Flight information
“As a user, I want to be able to access to basic flight information during the flight”
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11. Track user events
“As an administrator user, I want to be able to track all the actions performed by the users on
the application”
12. Mailing system
“As an administrator user, I want to have a mailing system to send welcome and validation
mails to users”
Tasks During Second Stage (After Product Launch)
1. Add user validation process
“As an administrator user, I want all new users to follow a validation process through an e-mail
sent right afterwards user has completed the registration form”
2. Add deals to each destination
“As a user, I want to be presented deals associated to a destination”
3. Customisable index
“As a front-end developer, I want to be able to customise the content of the index according
to the city of destination of the flight”
4. Buy destination deals
“As a user, I want to be able to buy third-party destination deals”
5. Flight information more detailed
“As a user, I want to be presented more detailed information about the current flight”
6. Mailing campaigns
“As an administrator user, I want to be able to send mailing campaigns with a limited scope of
templates”
7. Lead registration system
“As an administrator user, I want to enable a registration system of non-registered users”
8. Help centre
“As an administrator user, I want users to have available a help centre section where they
can consult the most frequently asked questions”
9. Implement payment validation e-mails
“As a front-end developer, I want to add payment validation e-mails”
10. Redesign e-mails
“As front-end developer, I want to implement a new design to the e-mails”
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11. Cookies warning
“As an administrator user, I want enable a warning signal to communicate users that there
are being employed cookies to offer them a better service”
12. Implement customisable advert system
“As a front-end developer, I want enable a system where specific areas of the application can
display customisable adverts”
13. Adverts on video media content
“As an administrator user, I want to introduce customised adverts at the beginning, middle
and end of the stream of any video media content of the application”
14. Display multiple deals on a same point
“As a front-end developer, I want to enable a system to display multiple destination deals on
a same point”
15. Implement end-to-end testing framework
“As a front-end developer, I want to install an end-to-end testing framework and perform two
basic tests: user login and user register”
16. Mock server side on end-to-end tests
“As a front-end developer, I want to implement a system to be able to mock server-side calls
when executing an end-to-end test”
17. Integrate PhantomJS in the end-to-end tests
“As a front-end developer, I want to be able to execute the end-to-end tests on PhantomJS
browser”
18. Implement flight information bar
“As a user, I want to be able to show current flight information at every moment on an always
visible bar located on the bottom of the page”
19. Implement new design to index sidebar
“As a front-end developer, I want to implement a new design of the sidebar of the principal
index”
20. Implement system to enable customise surveys for partners
“As a front-end developer, I want to implement a system to make customisable surveys to
users where type of questions can be easily customised by partners”
21. Implement unsubscribe process
“As a user, I want to be able to unsubscribe from the newsletters sent from the application”
22. Implement custom pop-up service
“As an administrator, I want to be able to configure custom pop-ups with a determined timing
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of appearance ”
23. Implement new payment process
“As a user, I want to be able to pay any content in just two simple steps”
24. Implement multi-language
“As a user, I want to be able to change the language of the application between a set of
available languages”
25. Closure
It is the final task of the project after the completion of the remaining tasks and related
monitoring of project development, it will be checked and validated that the project objectives
have been achieved successfully and the results obtained were as expected. If not so, should
consider possible courses of action to try to correct the deviations or incidents.
2.4. ORGANISATION AND TEAM
2.4.1 Organisational Scheme
The organizational structure associated with the project is relatively simple, the project stakeholders
are divided into the project manager, the development team, the tutor of the project, the board or
managers of Immfly and the group of investors of the company.
The tutor is responsible for determining the different objectives of the project and conduct regular
monitoring of the activity to take place successfully.
The project manager is responsible for organizing and successfully manage tasks and resources
so the project follows the established planning and they fulfil the objectives set. In this project both
the project manager and Immfly managers played the part of Product Owner as well, so all the
derivables that were obtained at the end of each sprint were presented to them.
The development team consists of developers, designers, etc related to the activities of the project.
However, the team isd divided for this project, since the core development team in this case
is the front-end developers team due to the main character of front-end that posses the project.
Nevertheless, this does not mean that the other components of the development team are excluded,
since in order to be a successful project it totally requires of their work. Therefore, it would be
implicit that some tasks requires of all of them. If they are explicitly mentioned during the realisation
of some tasks is due to the fact that their presence is a critic dependency or due to a other relevant
fact of these kind. This team is responsible for achieving the targets established by the project
manager, validation testing and verification of the results.
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The board or managers of Immfly are a group of stakeholders that have the power to add or modify
new tasks of the project, previously discussing it with the project manager. Besides, as it has
been previously mentioned, they would act as Product Owners next to the Project Manager and
would also have the power to validate the work generated by the development team after each sprint.
The group of investors of Immfly is also a stakeholder of the project, since they do not have direct
power to what the development team is going to do or what concerns the scope of the project,
but they do have a direct communication channel with the board, so therefore they have power to
from to time request some features or tasks that have to be accomplished. Afterwards, the project
manager would decide if at the end the development team perform them and when they are going
to be done, in other words, in which sprint would they be introduced.
2.4.2 Work Team
The development team is made up of different profiles that complete the activities required for the
project. It should be noted that a person can perform more than one profile at a time as it can be
fully competent to develop or because the lack of resources, whether economic or temporary, to
occupy the profile by someone else. Below, the profiles that make up the development team are
detailed.
• Project manager: is responsible for carrying out activities related to the organization, coor-
dination and monitoring of this project according to as planned.
• Front-end developers [2]: these developers will be responsible for developing and imple-
menting the functionality of the web application system, using different technologies available
to support programming in the web environment. Moreover, they would employ the best
practices for each task and ensure that the whole application is fully responsive in every device.
• Designer: the profile of the designer is responsible for different elements of the user in-
terface, both visual and also experience related ones. He/she will work hand-to-hand with
the front-end developers in order to indicate the design and interaction guidelines of each task.
2.5. CONDITIONS OF EXECUTION
The selected working environment for the development of the project will mainly address the
company’s office, which can toggle this with tailored workspaces such as the library or study hall.
The estimated load of work is of 20 hours a week with a duration of 12 months.
For the project, the student will have to get the various technical and material resources. These
are the resources that will be necessary:
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• Hardware
– Macbook Pro 13” Laptop(2010)
– Smartphone iOS Iphone 4S.
– Smartphone iOS Iphone 5.
– Smartphone Android LG Nexus 5.
– Microsoft Lumia 535.
– Complementary Desktop Monitor.
• Software
– OS X 10.9.2. Mavericks.
– Windows 8.
– NPM 1.1.4, NodeJS package manager.
– Bower, visual components package manager.
– AngularJS, Javascript MVC framework.
– Chrome 45.0, desktop web browser.
– Firefox 40.0, desktop web browser.
– Internet Explorer 9, desktop web browser.
– Safari 9.0.3, desktop web browser.
– Sublime Text 2, editor oriented programming texts.
– Git 1.7, version control system.
– Github account, to access and store the project.
– Litmus account, to test the e-mails of the project.
– Browser Stack account, to test the e-mails of the project.
– Slack account, to communicate with the rest of members of the team.
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2.5.1 Dialogue During the Project
Along the realization of the project it is essential to select a team leader in order to be in charge
of the communication between the different team members and also to conduct monitoring and
project management. Moreover, it is essential to communicate correctly and constantly with the
rest of teams of the company, not only the ones related to the development of the product directly.
As well as being the “barrier” between the development team and the rest of stakeholders. In this
case, this responsibility lies on the Project Manager.
As mentioned above, meetings were held every two weeks with the intention to bring the project
under control. These measure of time corresponds to the regular length of the sprints carried out
during the development of the project. These meetings involves the project manager and work
team. There will also be established another type of communication channel among members
through email and slack.
The meetings carried out during the development of the project where strictly related to each sprint,
therefore all of them take as reference their corresponding sprint period.
• Planning: meeting held before the sprint period begins, where the work that is going to
be performed is assessed and measured by the whole team. Once the work is assessed
and discussed by the team members, it is decided which piece of the work it is going to be
committed for the following sprint. In order to know how much work will be committed, it is
taken as a reference the velocity measure of previous sprints.
• Daily Meeting: short meeting held by the team members every day in order to inform the
rest of the team about the work that is being carried out by each member and if there
were any dependencies with other team members. In the case there were, if the solution
and agreement seems to be reached quickly it would be discussed during the daily meet-
ing. However, if this was not the case, the members involved would discuss it afterwards
and would inform the rest of the team with the agreement reached and if it affects other teams.
• Sprint Review: meeting held at the end of the sprint where all team members participate
and it is assessed together how the sprint development has been, not looking for solutions or
guilty ones to the problems that have arisen.
• Sprint Demonstration: meeting held at the end of the sprint where all stakeholders are
invited to show them the work and progress carried out during the sprint. The development
team would be in charge of the demonstration in order to present and defend the work
developed.
• Sprint Retrospective: meeting held at the end of the sprint and after the sprint review
meeting when all team members take part and express their own feelings about the good
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and bad things that have arisen during the sprint. In this moment is where the team members
propose different proposals to avoid occurring the same problems during prospective sprints.
• Architecture Meeting: this meeting has it’s leitmotiv in the separate way that front-end and
back-end teams work and the uncertainty that the whole development team has of how the
system would work with millions of users and in several airlines at the same time. This
concern is a constant in the team, since there is no clear path or best practice of what to do.
Therefore, the development team decided to arrange an architecture meeting every 15 days
in order to evaluate the progress done on this issue.
• Monthly Immfly Meeting: this meeting has a different character than the other ones, since
it is held once a month and it involves all the members of the company, not only the ones of
the technological office. Along these meetings, the development team acts as an only entity
and communicates to the rest of the company what they have been working on during the
past month and it is willing and open to any question or suggestion.
2.5.2 Reception of Orders
During the development of the project there usually are “products” every fifteen days, coinciding
with every sprint end. The deliverables are different every sprint, they depend on the kind of tasks
that have been carried out during that period.
These products would be shipped to the project manager, since he acts as Product Owner and
he is the “client” that the development team works for. However, the product owner can decide to
share the work done with other entities such as the board members or the investors, in case he
considers it necessary.
On the other hand, no matter what type of work has been delivered after the sprint, the development
team has agreed and decided that every product generated must have passed the following steps:
1. Tests execution: In case the piece of work delivered is a piece of software, it would have to
pass a suite of tests. These last will be designed by the developers themselves, which aim to
prove that the implemented functionality is correct.
2. Verification and approval by the responsible of the product.
3. User testing stage: users can be both external or other workers in the own organization.
If the process is successfully completed, the project manager will receive the product to provide
the final validation.
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2.5.3 Changes, Modifications and Incidents Management
The project is being monitored and directed by Alfredo Ibañez the Chief of Technology Office in
Immfly SL company. At the same time, he represents the figure of project manager and product
owner, so most of the changes that may be requested will come from him. To take effective control
of the changes it has been established the following protocol:
In case the changes would not come from the project manager, the stakeholders involved or source
of the request would only communicate with him. The change will not be communicated to the
development team directly under no circumstances, since at it has been previously stated, the team
works under “hermetic” sprints where all the work is already planned and committed. Therefore, in
case there were any changes, these should be first communicated to the project manager, and,
afterwards, he would decide how to deal with these changes.
Once the project manager has decided how to proceed with the changes or modifications, he would
communicate the decision to the team and people involved. If these changes were not really a
priority, they would be postponed and included during the next sprint planning meeting. However, if
the priority of the modifications were critical and needed immediate attention from the team, the
project manager would decide to include it in the current sprint. This could penalise some tasks that
are already in the current sprint by being dismissed from the sprint or postponed to the following
sprint.
In case this last situation occurred, the project manager would be aware that there has to be
some retrospective done about the reason and origin of these urgent task, since it would break the
impenetrability of the sprint and would affect to the development team in a huge manner. On the
other hand, the new task would be treated as if it was planned during the beginning of the sprint,
hence, it’s deadline and approval conditions must be met in the same way of the other tasks.
As well as, if any external entity to the development team would contact them and request any
modification or change, it would be penalised or at least warned that this is not the correct commu-
nication channel of requesting new modifications, no matter what priority has their request.
2.6. PLANNING
2.6.1 Working Plan
The working plan is composed by the tasks previously described in section 2.3.3, which are clearly
divided into two different stages differentiated by the release of the product. Below it is going to be
specified the working plan for each period, each working plan is composed by a product backlog of
the work to be done and a release plan where all the release dates and what it is expected to be
presented is detailed.
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Product Backlog
The agile product backlog in Scrum is a prioritized features list, containing short descriptions of all
functionality desired in the product. When applying Scrum, it is not necessary to start a project
with a lengthy, upfront effort to document all requirements. Typically, a Scrum team and its product
owner begin by writing down everything they can think of for agile backlog prioritization [40].
Below, in the following pictures it is represented the product backlog planned for each stage of
the project. It can be appreciated that the graphic it is only formed by the user stories previously
described, since according to Agile methodology this is the way to be specified the features that
are going to be done by the development team.
Figure 2.3: Product Backlog - Phase 1
36
MASTER’S FINAL PROJECT
Figure 2.4: Product Backlog - Phase 2
2.6.2 Release Plan
The goal of initial release planning is to estimate roughly which features will be delivered by the
release deadline, assuming the deadline is fixed, or to choose a rough delivery date for a given
set of features if scope is fixed [2]. Therefore, in this section it is presented the project’s release
plan ideally, since due to some incidentals or unplanned issues this could be modified. Each re-
lease plan fits with each sprint and the user stories that are planned to be developed on each of them.
Figure 2.5: Release Plan
15 Dic 2014 - 6 Mar 2015
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Figure 2.6: Release Plan
20 Mar 2014 - 12 Jun 2015
Figure 2.7: Release Plan
26 Jun 2014 - 4 Sep 2015
2.6.3 Gantt Diagram
In this section the project’s Gantt chart are shown below:
Figure 2.8: Gantt Diagram - Sprint 1 to Sprint 4
Figure 2.9: Gantt Diagram - Sprint 5 to Sprint 8
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Figure 2.10: Gantt Diagram - Sprint 9 to Sprint 12
Figure 2.11: Gantt Diagram - Sprint 13 to Sprint 15
2.7. BUDGET
Throughout the previous sections it is mentioned the different resources that have been used, both
software and hardware or people. The table 2.1 describes an indicative budget of the various
resources that will be used throughout the project development.
As for human resources it should be taken into account the different profiles of people it is required
for the project.
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Profile Load (hours) Price(€/h) Cost
Project Manager 528 h 60 (€/h) 31680 €
Senior Front-end Developer 1760 h 30 (€/h) 52800 €
Junior Front-end Developer 900 h 30 (€/h) 27000 €
Designer 352 h 25 (€/h) 8800 €
TOTAL 120280 €
Table 2.1: Human Resources Budget
Workloads are applied to each profile depending on its use during the project. Besides, the hard-
ware costs incurred along the project are shown below.
Type of Resource Unit Price Units Cost
Laptop 1200 € 1 1200 €
iPhone 4S 400 € 1 400 €
iPhone 5 600 € 1 600 €
Nexus 5 349 € 1 349 €
Lumia 535 170 € 1 170 €
Complementary Desktop Monitor 150 € 1 150 €
TOTAL 2869 €
Table 2.2: Hardware Budget
On the other hand, regarding software there are not many costs and elements, since mainly every
piece of software employed during the project is free of charge. However, below there is a detailed
list of the software elements employed:
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Type of Resource Unit Price Units Cost
Litmus Annual Subscription 850 € 1 850 €
Browser Stack Annual Subscription 315 € 1 315 €
Github Enterprise Subscription 2250 € 1 2250 €
TOTAL 3415 €
Table 2.3: Software Budget
Finally, in the following table there is a complete summary of the different costs involved along the
development of the project:
Type of Cost Cost (€)
Human Resources 120280 €
Hardware 2869 €
Software 3415 €
TOTAL 126564 €
Table 2.4: Budget Summary
According to this, the valuation of the project is € 126,564, excluding taxes.
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3. REQUIREMENTS SPECIFICATION
3.1. GENERAL OVERVIEW
Along this section the requirements that the project developed must satisfy and which define the
functioning of all the software thereof are specified.
3.2. FUNCTIONAL REQUIREMENTS
Tasks During First Stage (Before Product Launch)
Although tasks are subdivided into user stories there are some of them such as the organisation
and monitoring or launch and closure that do not follow these guidelines.
Organisation and control are tasks that have to be developed and carried out during each sprint
due to the iterative and adaptive character of the project. However, the launch and closure of the
project have to be done at the beginning and at the end of the project respectively to gather all the
information and review every aspect that has been involved in the project.
• Communicate to server side [Task 1]
– The front-end side of the application must be totally uncoupled from the Django server
side, they just can communicate through and API REST.
– Front-end side must be able to do every type of calls to the server side: GET, POST,
PUT, PATCH.
– Front-end side have to receive all the information requested correctly without any time
outs regularly.
• Differentiate environments [Task 2]
– The front-end side of the application must be able to detect by itself, without information
from the server side, in which environment is the user.
– Information presented should be the one according to each environment.
– User must not be able to “cheat” the system.
• User registration [Task 3]
– A user cannot submit the register form without completing all the mandatory fields.
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– User must not be able to see any content until is registered.
– Visual and interaction design is implemented.
– A welcome mail is sent to the user after submitting the form.
– Metrics service should track main events of the actions that can be performed.
– User must have feedback in form of informative text regarding the errors of the incorrectly
fulfilled inputs of the form.
• User log in [Task 4]
– Once the user is logged, the new session must be opened until the user decides to
logout.
– User must not be able to see any content until is logged.
– The application must be shown in the language selected previously by the user or it
should take the one from user’s browser.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
– User must have feedback in form of informative text regarding the errors of the incorrectly
fulfilled inputs of the form.
• User log out [Task 5]
– Once the user has logged out, his/her session must expire.
– Once the user has logged out, cannot see any content until he/she logs in back.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Display content index [Task 6]
– Main index has to present the content divided into categories.
– In case there were no content available, there should be shown a message informing
the user.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Play any media content [Task 7]
– Media content can be played properly.
– On the web application, whenever it is not opened in a mobile phone, the video elements
should be autoplayed.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Save favourite content [Task 8]
– User must be able to save by “liking” his/her favourite content.
– The “liked” content must be stored in the personal area of the user.
– Content can be “liked” and “unliked”, previously liked content.
– a welcome mail is sent to the user after submitting the form.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
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• Buy media content [Task 9]
– User can fulfil the process payment on the platform.
– User can get a receipt or bill with purchase details.
– User has to receive a e-mail confirming the purchase or notifying him/her that an error
occurred during the purchase.
– Bought content should be automatically stored on the user’s personal area.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Flight information [Task 10]
– Flight information should present basic information: destination marked on a map and
the origin-destination route of the flight.
– User can interact with the map by zooming in destination cities of the routes where
Immfly entertainment system is installed.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Track user events [Task 11]
– Application must have available a system to track events such as “Login button clicked”
– Event information would be sent to the served and stored on the database.
– Event registration must be totally transparent for the user.
– Event registration should be done by just one call to the server.
– Must not have any on-line dependency.
• Mailing system [Task 12]
– E-mailing templates must be totally responsive and correctly rendered in every e-mail
client.
– Visual design is implemented.
– A sending test must be performed with each template.
Tasks During Second Stage (After Product Launch)
• Add user validation process task [Task 1]
– User has to receive a validation e-mail after registration on the platform.
– User should receive a feedback message after following the validation process.
– Metrics service should track main events of the actions that can be performed.
– Visual and interaction design is implemented.
• Add deals to each destination task [Task 2]
– Deals should be related to a destination at least.
– Deals have to be presented in the map on the corresponding position according to their
coordinates.
– Metrics service should track main events of the actions that can be performed.
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– Visual and interaction design is implemented.
– Users can pay or download any content or voucher available.
• Customisable index task [Task 3]
– Index must adapt it’s content to destination city or to custom content defined by the
server side.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Buy destination deals task [Task 4]
– Any deal can be bought or booked, or download it’s voucher if it was free, through the
application.
– Application must communicate correctly with third-party APIs.
– A confirmation e-mail must be sent to the user after obtaining the deal.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Flight information more detailed task [Task 5]
– Flight information section must be completed with flight data such as altitude, external
temperature, estimated time arrival, weather forecast, etc.
– In case there were repeatedly receptions of incorrect values (negative altitude), there
should be an error control situation whether show a warning message to user or show
the average of the previous correct values.
– There should be an area customisable to insert adverts from different sponsors.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Mailing campaigns task [Task 6]
– Administrator users should be able to send customised text on default e-mail templates.
– Process should validate the correct sending of e-mails or detect which users have not
received the e-mail.
– Metrics service should track main events of the actions that can be performed.
• Lead registration system task [Task 7]
– Lead users can only download free content offered once.
– Lead users can only see specific content.
– Lead form must show feedback text when there is an error when it’s registration form is
submitted.
– There cannot be duplicated deals.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Help centre task [Task 8]
– Help centre section must detect user’s device in order to show appropriate content.
– Frequently asked section should show the customer centre telephone when it has not
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been able to load the content.
– User must receive an e-mail expressing Immfly’s gratitude for providing feedback about
the application.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement payment validation e-mails task [Task 9]
– User must receive a validation e-mail after purchasing any content.
– In case there was an error at the moment of sending the e-mail, it should be retried
again and again until the user receives feedback from the application.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Redesign e-mails task [Task 10]
– New design must be applied to e-mail templates.
– There should not be any problems of sending the previous template once the new
templates have been uploaded to the system.
– Templates must be validated at Litmus platform.
– Designers must check that the templates have been implemented as it was expected.
• Cookies warning task [Task 11]
– Cookies warning sign should only be visible on the login page.
– If user has clicked the closing or accept button of the sign, this must be hidden.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement customisable advert system task [Task 12]
– There must be areas that can display custom adverts, depending of what it has been
specified by administrator users.
– In case there was an error with the advert system, there should be displayed Immfly’s
default images for these areas.
– Adverts must be able to have associated a duration regarding how long it should be
displayed.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Adverts on video media content task [Task 13]
– Adverts must be able to be inserted at the beginning, middle or end of the videos.
– In case there was an error displaying the adverts, the video still must be played.
– Adverts should not appear to specific users, conditions can be specified by administrator
users.
– Metrics service should track main events of the actions that can be performed.
• Display multiple deals on a same point task [Task 14]
– There must be detected that are more than one deal with the same coordinates.
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– There must be a slider or carousel system that allow users to go through the deals.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement end-to-end testing framework task [Task 15]
– Protractor end-to-end testing must be correctly integrated with the front-end side of the
application.
– A “hello world” test must be performed.
– The installation of the framework must be documented.
– In case it wasn’t compatible, there should be another framework installed.
– Test logs must be readable and located on an easily accessible directory.
• Mock server side on end-to-end tests task [Task 16]
– Unnecessary calls to server side must be mocked.
– Mock server must not affect real server side of the application.
• Integrate PhantomJS in the end-to-end tests task [Task 17]
– End-to-end tests must be able to be executed on headerless browser PhantomJS.
– In case of not being able to execute tests on PhantomJS, tests should be executed on
Chrome and Mozilla Firefox at least.
– All tests must be able to be executed on PhantomJS, cannot be partially applied.
• Implement flight information bar task [Task 18]
– Flight basic information must be always visible on a bar at the bottom of the page.
– In case of no being available flight information, it must be hidden
– It should not hide any content at all.
– Visual and interaction design is implemented.
– Implementation must be double checked by the designer.
– Metrics service should track main events of the actions that can be performed.
• Implement new design to index sidebar task [Task 19]
– New design must be applied to the sidebar.
– Specific content should be displayed on each destination.
– Implementation must be double checked by the designer.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement system to enable customise surveys for partners task [Task 20]
– Partners can dynamically create surveys from a set of questions of different type.
– User would receive feedback when any of the fields is incorrectly fulfilled.
– Front-end side would be at every moment agnostical to the actual identity of the partner.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement unsubscribe process task [Task 21]
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– User can only unsubscribe from Immfly’s newsletter from an e-mail of the application.
– User would receive feedback in terms of a page or receiving an e-mail confirming the
process once he/she requested the unsubscription.
– The action must be able to be performed on “air” and on “ground” environments.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement custom pop-up service task [Task 22]
– Pop-ups must appear at a specific time that administrator users has previously specified.
– The content should be related to the destintation city of the flight or regarding user
management aspects.
– Pop-ups must disappear once user has clicked an action button or outside of the scope
of itself.
– Pop-up content must be available in all languages of the platform.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement new payment process task [Task 23]
– Payment process must be compressed into two steps, instead of the current composed
by three steps.
– There must be error feedback to users if there were some data that is not correct.
– Implementation must be double checked by the designer.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
• Implement multi-language task [Task 24]
– Application must be able to be presented in different languages.
– The default language is the one that the user had previously selected or the one from
his/her browser in case of not being previously selected.
– In case user’s browser language was not available on the application, English would be
selected as default language.
– Visual and interaction design is implemented.
– Metrics service should track main events of the actions that can be performed.
3.3. VALIDATION CRITERIA
The requirements that are described in this document are not quantitative requirements that can be
qualified as committed or not, since these kind of requirements do not follow the agile philosophy
that has been implemented in the project. The requirements that are specified and the project must
meet are more kind of subjective and qualitative, therefore, there is not a specific suit of tests that
can be applied to it.
As it is specified on previous sections, the development team generates a deliverable product each
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sprint. This product is validated and verified at the first very moment by the own development
team, who in case of not being satisfied with the outcome obtained they even have the option of
not presenting and delivering anything, “cancel the sprint”. However, this not usually occurs and
the development team is the first validation point.
Afterwards, the product owner, and project manager at the same time on this project, would receive
the product obtained and he would be the one to validate and verify that the requirements that are
required are met successfully by the product. These requirements are specified and thought to be
for the whole project and the development team together with the product owner have agreed that
they should also be applied to each deliverable product of every sprint. Therefore, each product
obtained after every sprint would be accomplishing the requirements of the project, by maintaining
them and validating them as a constant in each sprint.
Nonetheless, it is clear that exists the possibility of not meeting the validation criteria, which would
be a compromised situation, since the development team would have to meditate about what errors
and mistakes have been made and the own development team together with the product owner
would propose a solution to mend it and make the product accomplish the validation criteria and be
correctly verified.
The degree of completion of the project is not easily calculated due to the subjective and qualitative
character of the requirements specified for the project, however, this responsibility relies on the
product owner together to conclude at which point of the completion of the project has been reached.
The product owner has been the entity selected for this task, due to the fact that he is the one that
is going to validate and verify the product.
Likewise, any implementation that improves the stability or functionality of the system and is not
reflected in the initial requirements, will be considered as an extra by the assessment body of the
project, in this case the product owner thereof.
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4. DESIGN SPECIFICATION
4.1. GENERAL OVERVIEW
This chapter aims to describe the design on the project, as well as the tools and environments that
have been necessary for its realization. Design aspects that will be described in this chapter are
described in the following list:
• Description of the development environment: part that would contain the tools that have been
employed during the development of the project.
• Architecture Design: Description of the design selected for the architecture.
• Design application classes: Description and UML classes design.
4.2. DESIGN DESCRIPTION
The overall system architecture is based on a simple client-server scheme in which customers
can be on any type of device with a modern browser, mainly it will be distinguished between users
that connect to the platform from desktop computers and the ones that are connected from a
smartphone, which can be from any of the three principal operative systems.
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Figure 4.1: System architecture
Source: Draw.io
As it can be seen in the Figure 4.1, the architecture is based on a simple client-server pattern
based on several clients and one server, that can be unique or can be replicated and a simple
PostgreSQL database. However, it has to be highlighted that the server would be physically unique
on each aircraft, due to the lack of connectivity on airplanes it is necessary to have an actually
local and physical server on each of them. Moreover, the information stored on them it is allocated
during the synchronisation process that is carried out every time an aircraft reaches it’s destination
and before taking off.
This process would update all local server information from the “cloud” server located on Amazon
Web Server, therefore, the traffic that would support aircraft’s server is considered to be “thin”,
since at most there would be 180 passengers connected at the same time. However, the one
for the “ground” environment could possibly heavier and in case the cloud server instance is not
capable of attending properly every request, it would be automatically replicated. This process is
totally transparent for users and also for developers, since the entity in charge of managing this
kind of situations is the Amazon Web Server, therefore, relying on the availability of Amazon is still
not a perfect solution but a better than developing our own program to do it, this would be totally
out of the scope of this project.
From these it can be deduced that the most suitable architecture for this kind of system was the
one formed by client-server. The clients will communicate directly with the server and this would
exchange requests with the database in order to obtain the information necessary to provide it to
the clients.
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4.2.1 Advantages of Client-Server Architecture
As it can be seen, it is an application where it has been decided that there is no direct exchange of
information between clients, every request must have to pass through the server. This decision
has been taken in order to improve and increase certain factors such as the following:
• Integration of services: every client is given the opportunity to access system information
via the desktop interface eliminating the necessity to authenticate into a terminal mode or
another processor.
• Shared resources amongst different platforms: applications used for client/server model
is built regardless of the hardware platform or technical background of the entitled software
(Operating System S/W) providing an open computing environment, enforcing users to obtain
the services of clients and servers (database, application, communication servers).
• Easy maintenance: since the presented client-server architecture is a distributed model
representing dispersed responsibilities amongst independent elements integrated across a
network, it is totally an advantage in terms of maintenance. It is easy to maintain, replace,
repair, upgrade and relocate a server while clients remain unaffected and totally agnostic to
these kind of changes. This unawareness of change is called as encapsulation.
• Security: In terms of security, servers have better control access and resources in order to
ensure that only specific authorized clients can access or make use of data and server-side
updates are managed properly.
• Adapting to new technology: the front-end side development has been totally uncoupled
from the server side, since the development team considered this as a total leverage for the
reasons given previously, but also due to the fact that the technology employed along the
project is totally new and supposes an incredibly challenge for the development team. Hence,
in order to avoid higher dependencies or being completely stuck, it was decided to isolate
the two sides of the system to enable the development and the discover of them in a better way.
These are some of the main reasons that support the choice of a client-server architecture, since
they improve different aspects that are essential for the application, such as security or easy
maintenance.
4.3. SYSTEM STRUCTURE
Below it is described the class diagram of the components within the system, which together with
the above architecture, completes the system structure. In this case, it is shown the client side of
the architecture:
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Figure 4.2: Immfly Client side architecture
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It should be highlighted that there are elements that have connections with almost every controller
or service, such as the Metric service, and due to the size of the graph and the amount of already
established relationships, it has been decided to not explicitly specify these relationships, since
they would just make worse the visibility and clarity of the graph.
Nonetheless, the server side is fundamental for the properly functioning of the system, but the
focus and main objective of the project is the front-end side. It is not highlighted anything related to
it’s architecture or data model due to the possible loss of focus and derivation into other aspects
that are not relevant or do not contribute to the development of the project.
4.4. DATA MODEL
The platform requires to be stateful in order keep track of all the movements performed by the
users, since it is needed in order to provide all the necessary information to the system, so it can
develop the tasks correctly. However, as it has been mentioned before, the data model in fact
belongs to the server side, which is not the main element or objective os this project. Therefore, it
has been decided to not specify the data model of thereof, since it would be a deeper approach
than the one that has been conceived for this section.
4.5. TECHNOLOGIES EMPLOYED
Along this section they are described the technologies used to develop this project at implementa-
tion level, by reviewing its features and highlighting its most important characteristics.
4.5.1 HTML 5
This is the current fifth revision of the basic markup language for the World Wide Web. It’s develop-
ment is regulated by the W3C, and is the first time that are developed in parallel the classic HTML
and XHTML technologies. The HTML5 specification groups as well HTML4, XHTML1, and DOM
Level 2.
Figure 4.3: HTML5 logo
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It was specially designed to deliver rich content without the need for additional plugins. The current
version delivers everything from animation to graphics, music to movies, and can also be used
to build complicated web applications [32]. Actually, it includes detailed processing models to
encourage more interoperable implementations; it extends, improves and rationalises the markup
available for documents, and introduces markup and application programming interfaces (APIs) for
complex web applications [24].
4.5.2 Sass
CSS is a language used to define the presentation of a structured written in HTML or XML document.
The W3C is responsible for formulating the specification style of the style pages which would serve
as standard for user agents or browsers. The idea behind the development of CSS is to separate
document structure from its presentation [24].
Actually, along the development of the project it has been employed an special variant of CSS
style pages, Sass. This latter is an extension of CSS that adds power and elegance to the basic
language. It allows you to use variables, nested rules, mixins, inline imports, and more, all with
a fully CSS-compatible syntax. Sass helps keep large stylesheets well-organized, and get small
stylesheets up and running quickly [38].
Given all the mentioned advantages, it has been decided to employ Saas in order to get to know a
new technology of these characteristics and also due to the suitability of it for the current project.
4.5.3 Javascript
JavaScript (JS) is a dynamic computer programming language. The principal use of it is as part of
web browsers, whose implementations allow client-side scripts to interact with the user, control the
browser, communicate asynchronously, and alter the document content that is displayed. However,
lately, it is also being used in server-side network programming through the use of the framework
Node.js for very different purposes such as game development, the creation of desktop or mobile
applications [13].
4.5.4 AngularJS
AngularJS is an open-source web application framework that assists with creating single-page
applications, one-page web applications that only require HTML, CSS, and JavaScript on the client
side. Its goal is to augment web applications with model–view–controller (MVC) capability, in an
effort to make both development and testing easier [6].
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Figure 4.4: AngularJS logo
It has been decided to employ AngularJS for the development of the current project since HTML
is great for declaring static documents, but it falters when it is tried to use it for declaring dy-
namic views in web-applications. However, AngularJS allows to extend HTML vocabulary for the
application. The resulting environment is extraordinarily expressive, readable, and quick to develop.
4.5.5 JWPlayer
JW Player is the solution for making video playback seamless across browsers and file types. It
empowers the developer to interact with video programmatically to create unique and awesome
user experiences [48]. The solution enables to play with tested guarantee any video resource, both
on an on-line and off-line environment. Moreover, it allows to introduce advertising resources at
any point of the video presentation, a requisite needed during the development of the project in
order to insert “pre-roll” and “mid-roll” advertisements.
Figure 4.5: JWPlayer logo
4.5.6 NPM
Npm makes it easy for Javascript developers to share the code that they have created to solve
particular problems, and for other developers to reuse that code in their own applications [31].
It is a repository and package management tool that developers can easily use to manage the
dependencies of their projects in a efficient and easy-to-use tool. It only needs a JSON file where
all the dependencies are specified and accompanied with their corresponding version and Npm
will make the rest by downloading and allocating them.
Figure 4.6: NPM logo
An example of a Npm configuration file can be contemplated below in 4.1.
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1 {
2 "name": "immfly",
3 "private": true,
4 "version": "0.0.0",
5 "description": "A single page application",
6 "repository": "https://github.com/immfly/html5",
7 "license": "MIT",
8 "devDependencies": {
9 "bower": "^1.3.1",
10 "grunt": "^0.4.5",
11 "grunt-angular-gettext": "~0.2.15",
12 "grunt-cache-bust": "~0.4.4",
13 "grunt-contrib-clean": "^0.6.0",
14 "grunt-contrib-concat": "^0.5.0",
15 "grunt-contrib-sass": "^0.9.2",
16 "grunt-contrib-uglify": "^0.6.0",
17 "grunt-contrib-watch": "^0.6.1",
18 "grunt-curl": "~2.1.0",
19 "grunt-ng-annotate": "^0.4.0",
20 "grunt-protractor-runner": "^1.2.1",
21 "http-server": "^0.6.1",
22 "jit-grunt": "^0.9.0",
23 "karma": "~0.10",
24 "karma-junit-reporter": "^0.2.2",
25 "protractor": "~0.20.1",
26 "shelljs": "^0.2.6"
27 },
28 "scripts": {
29 "postinstall": "bower install",
30 "prestart": "npm install",
31 "start": "http-server -a localhost -p 8000",
32 "pretest": "npm install",
33 "test": "karma start test/karma.conf.js"
34 "preupdate-webdriver": "npm install",
35 "update-webdriver": "webdriver-manager update",
36 "preprotractor": "npm run update-webdriver",
37 "protractor": "protractor test/protractor-conf.js"
38 }
39 }
Algorithm 4.1: Npm Configuration File
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4.5.7 Bower
Bower can manage components that contain HTML, CSS, JavaScript, fonts or even image files.
Bower does not concatenate or minify code or do anything else - it just installs the right versions of
the packages that are needed and their corresponding dependencies [7].
Figure 4.7: Bower logo
Bower just depends on a JSON file where all the needed packages are specified, the development
team would just have to execute one simple command “bower install” afterwards, and all the
packages would be automatically downloaded. An example of a bower configuration file can be
contemplated below in 4.2.
1 {
2 "name": "immfly",
3 "description": "A single page application",
4 "version": "0.0.0",
5 "homepage": "http://immfly.com",
6 "license": "MIT",
7 "private": true,
8 "dependencies": {
9 "angular": "1.2.x",
10 "angular-route": "1.2.x",
11 "angular-loader": "1.2.x",
12 "angular-mocks": "~1.2.x",
13 "html5-boilerplate": "~4.3.0",
14 "angular-jwplayer": "latest"
15 }
16 }
Algorithm 4.2: Bower Configuration File
4.5.8 Grunt
Grunt.js is a JavaScript library that allows the development team to configure automated tasks and,
therefore, save time in development and deployment of web applications [19]. The main leverage
that Grunt adds to a project is that with task runners it can be setted up a single file inside the
project that defines all the tasks that are needed to run on the project, and the order they need to
run in. In this file it can then be defined custom commands that the team can use to execute all
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those tasks once [44].
Figure 4.8: Grunt logo
Grunt task runner has been employed along the project development to run tasks such as the
minification of all the javascript files that compose the project. To perform this task properly there
have to be done some previous tasks, such as the concatenation of all the files, the removal of the
previous minified files and, overall, the minification of the new generated files. It has been really
useful, since this whole process is performed every time a javascript file is modified and it just takes
milliseconds to be completed, being astonishingly efficient. An example of a grunt configuration file
can be contemplated below in 4.3.
1 module.exports = function(grunt) {
2 // Project configuration.
3 grunt.initConfig({
4 watch: {
5 scripts: {
6 files: ['js/**/*.js'],
7 tasks: ['clean', 'concat', 'uglify'],
8 options: {
9 spawn: false,
10 },
11 },
12 }
13 });
14 ...
15 grunt.loadNpmTasks('grunt-contrib-watch');
16 ...
17 };
Algorithm 4.3: Grunt Configuration File
4.5.9 Localise
Localise is translation manager that helps the development team to manage and integrate transla-
tions into the software, whatever technology or platform is being built. Localise is platform agnostic.
Developers can import and export translations in many different file formats including Android, iOS,
Gettext, PHP, JavaScript, JSON, YAML, XML, XLIFF, TMX and more. A single Localise project can
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manage the same set of translations across multiple platforms at once [1].
Figure 4.9: Localise logo
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5. DEPLOYMENT CONSIDERATIONS
5.1. GENERAL OVERVIEW
This section specifies the considerations on the implementation of the project, such as the most
significant aspect when coding the application and its functionalities and the deployment of itself in
a real environment, an aircraft.
It is explained in as much detail as possible the way in which it has been developed the programming
procedure of the application, with the intention that if in the future this project could be expanded,
the effort to understand it would be as small as possible. In turn they are also justified some of the
decisions taken at specific times of the development process.
5.2. STYLE GUIDELINES
Despite the fact that there is no official standard when it comes to coding, there are many style
guides and best practices that are used by most of the programming community. These ”de facto”
standards are often grouped by programming languages, in order to facilitate reading ,understand-
ing and modification of legacy code, while taking into account the best possible programming
practices. Below they are listed the several conventions that have been adopted during the devel-
opment of this project:
• The code will be written and commented in English, with the intention to make it as universal
and understandable as possible.
• The encoding of all files will be UTF8, in order to allow the use of special characters.
• The file names will be written in lower case, not separating the words by hyphens but contin-
uing the sentence with the next word capitalized. In case it is necessary or more convenient
to split the name of the file in more than one word, it is encouraged to use and underscore.
Obviously, each file name must end with the corresponding file extension depending on the
type of file.
• The names of variables and functions local scope will be written in lower case, preferably
continuing the next word starting with a capital letter but it is also accepted underscores to
63
5. DEPLOYMENT CONSIDERATIONS
separate words.
• The names of variables and functions in class scope, as well as names of classes begin in
lowercase, breaking words into Camel Case format, which is to form a word with all the other
no spaces and the first letter of each word in uppercase.
• Descriptive names were employed in all identifications of variables, functions or files.
• No quotations in the names of variables, functions or files are employed.
• At the beginning of each function it will be commented the functionality thereof, as well as the
specification of the input parameters and output result. This is a best practice and should be
intended to be present in every function, but there are cases that the name of itself and it’s
parameters are really explicit and this could be omitted.
• Any clarification of code fragments or variables will be conveniently commented.
It should be highlighted that this is recommended but not mandatory in every case, since it is
believed that the common sense of the developer prevails and is able to distinguish when these
are necessary or they are just a waste of time. Therefore, it is encouraged to apply the common
sense and not overload the work of the developers.
5.3. DEVELOPMENT ENVIRONMENT
For the development of the project there have been employed different tools that have facilitated
the task of coding, compilation and debugging the code.
5.3.1 Sublime Text 2
Sublime Text 2 is a text editor with a clean and intuitive interface that supports many useful ad-
vanced features that help to improve programming productivity [42].
Figure 5.1: Sublime Text 2 Logo
The versatility of the tool to work with different file formats has made it the option chosen to encode
most of the project. Besides, the complementary features that allow to improve the programming
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activity have contributed to select Sublime Text as the main editor for the development of the project
[42].
5.3.2 Git
Git is a distributed revision control and source code management (SCM) system with an emphasis
on speed, data integrity, and support for distributed, non-linear workflows. Git was initially designed
and developed by Linus Torvalds for Linux kernel development in 2005, and has since become the
most widely adopted version control system for software development [15].
Figure 5.2: Git logo
As with most other distributed revision control systems, and unlike most client-server systems,
every Git working directory is a full-fledged repository with complete history and full version tracking
capabilities, independent of network access or a central server. Like the Linux kernel, Git is free
software distributed under the terms of the GNU General Public License version 2 [16].
The revision control system has been employed joined together with an account in Github were all
the project information has been stored. The latter is a web-based hosting service for software
development projects that use the Git revision control system. GitHub offers both paid plans for
private repositories, and free accounts for open source projects [17]. In this case, it has been
employed within a student account, since due to the fact that the project is being developed for
educational purposes, Github has provided us a private repository in order to store all the necessary
information in there.
5.3.3 Waffle.io
Waffle is a project management tool powered by your GitHub issues and pull requests. It allows to
interact with project’s issues and pull requests from one or more repositories in the form of cards
on a board. Plan, organize, and track work together as a team in a view that works for everyone [52].
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Figure 5.3: Waffle.io logo
Waffle enables to track your work as you work. Updating the status of the issues from GitHub is
really simple, it just have to add a label to the issue. Therefore, users can add, update, comment
on, and close cards in GitHub, or in Waffle. They would view all updates in real time, regardless of
where users do their work of updating the issues.
5.3.4 Compass
Compass is a Stylesheet Authoring Environment that makes your website design simpler to imple-
ment and easier to maintain [8]. Compass is an open source CSS authoring framework written
in Ruby that attempts to fix a lot of the shortcomings of CSS. It also streamlines development by
providing a number of utilities and tools to make writing your CSS files easier and faster.
Figure 5.4: Compass logo
Compass provides a robust authoring environment for CSS creation that automatically monitors
your code as you write it, compiling it down to pure CSS for use on your site. So while the Compass
gem is needed for authoring, your website needs no special software or libraries to display CSS
written in Compass [20].
5.3.5 Browser Stack
Browser Stack is a personal cloud of physical mobile and tablet devices, instantly available for
mobile browser testing. It enables developers to test the application in large range of devices with
all operative systems and browsers imaginable. By this way, it enables developers to know if the
features of technologies that are employing are working as expected in every browser and device.
The list of devices contents the latest and greatest of Android and iOS devices, like iPhone, Nexus,
and Samsung Galaxy [12].
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Figure 5.5: Browser Stack logo
An example of how Browser Stack works can be observed in figure 5.6, as it can be seen, it tests
the web application in the devices and browsers that user specifies and it enables to pick in which
one do you want to a more thorough analysis.
Figure 5.6: Browser Stack Example
5.3.6 Litmus
Litmus is an on-line tool that lets users to preview their campaigns across more than 40 real email
clients and devices in minutes [11]. It enables developers to preview and test their mailing templates
in several email clients and their corresponding operative systems and devices. These tool makes
it easy the e-mailing development, since this kind of development owns an extra complexity given
to the limited properties, both html and css, that the email clients support.
Figure 5.7: Litmus logo
During the development of the project Litmus has been really useful at the time of testing the basic
mailing components of the entertainment service, since these are a key part of some application
flows, such as registering and user validation, and must be correctly presented and with all the
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expected content on it. Hence, Litmus has been a really facilitator tool for this kind of tasks.
5.3.7 Grunt
Grunt is a task runner previously described in the section 4.5.8, since it is a technology employed
in order to generate the minified files that would be deployed on the real environment. However,
this tool is also employed during the development process to facilitate certain basic tasks to the de-
veloper, such as grouping and minifying the javascripts files every time there is a change, enabling
to download the translations automatically, etc.
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6. TESTS
6.1. GENERAL OVERVIEW
Along this section there are presented the different tools and tests that have been carried out in
order to check that the performance and behaviour of the system is the expected one.
The designed platform is not limited or constrained by high strong time constraints or by constraints
that require a high throughput. In fact, the essential factor is the off-line environment on every
aircraft that limit the system to not make use of any external entities, just to make the most out of
the information located previously on itself. Moreover, one key restriction on every system is the
one that the actions selected by users must be made at the right time at the right place. In other
words, they have to do what they are expected to do. It might seem simple and logic but given
certain systems is quite difficult to accomplish it satisfactorily.
On the other hand, as it has been mentioned along the document, an essential element is the fact
that the target audience of the software solution comprises a wide range of people, from kids to
people that is not natively digital and have certain reluctance to “experimenting” or carrying out
any other action apart from the ones that they usually do. Thus, it has to be achieved certain
requirements related to the mixture of target audience, people who have little or non-existent
contact with these kind of technology and introduce to them the platform as something that can be
truly useful for them, not a one day thing.
6.2. UNIT TESTING
Unit testing is a software testing method by which individual units of source code, sets of one or
more computer program modules together with associated control data, usage procedures, and
operating procedures, are tested to determine whether they are fit for use [49]. However, due to
the constraint of time to develop and carry out properly the development of the project, it has been
considered not to carry out unit tests.
The reason to decide this situation is based on the fact that client side relies completely on the
ones performed on the server side and, moreover, it is not considered as critical as the end-to-end
ones. Since, what it wants to be properly tested during the prototyping stage it is the fact that basic
69
6. TESTS
flows can be performed correctly by users under any conditions.
Therefore, during this early stage of the product end-to-end testing is prioritised to unit testing,
since the first is not able to be performed or complimentary done by any other agent.
6.3. END-TO-END TESTING
There have been carried out certain tests based on the accomplishing the desired functionality
correctly and, more important, at the expected time and at the expected place. In other words,
every action must follow a delimited course at a certain time.
To achieve this purpose it has been employed a suite of testing called Protractor in order to perform
automatised tests that simulate the actions carried out by users and would allow the team to detect
any failure or issue without being someone performing user testing every time.
Most software applications today are written as web-based applications to be run in an Internet
browser. The effectiveness of testing these applications varies widely among companies and
organizations. In an era of highly interactive and responsive software processes where many
organizations are using some form of Agile methodology, test automation is frequently becoming a
requirement for software projects. Test automation is often the answer. Test automation means
using a software tool to run repeatable tests against the application to be tested. For regression
testing this provides that responsiveness [43]. Below it is described the tool employed and it’s
properties.
6.3.1 Protractor
As applications grow in size and complexity, it becomes unrealistic to rely on manual testing to
verify the correctness of new features, catch bugs and notice regressions. Unit tests are the first
line of defense for catching bugs, but sometimes issues come up with integration between com-
ponents which can’t be captured in a unit test. End-to-end tests are made to find these problems [10].
Figure 6.1: Protractor logo
Protractor is an end to end test runner which simulates user interactions that will help to verify the
health of an Angular application. It is a Node.js program that supports the Jasmine and Mocha test
frameworks. In essence, Protractor works in conjunction with Selenium to provide an automated
test infrastructure that can simulate a user’s interaction with an Angular application running in a
70
MASTER’S FINAL PROJECT
browser or mobile device [33]. A detailed architecture of Protractor and how it works can be seen
in Figure 6.2.
Figure 6.2: Protractor Architecture
6.3.2 Selenium WebDriver
Selenium WebDriver is a tool for automating web application testing, and in particular to verify that
they work as expected. It aims to provide a friendly API that is easy to explore and understand,
easier to use than the Selenium-RC API, which will help to make application’s tests easier to read
and maintain. It is not tied to any particular test framework, so it can be used equally well in a unit
testing or from a plain old “main” method.
Selenium-WebDriver makes direct calls to the browser using each browser’s native support for
automation. How these direct calls are made, and the features they support depends on the
browser that is being used [41].
6.4. USER TESTING
Real user testing was also performed in two different environments: on real flights that the air-
craft had installed the in-flight entertainment service and the ones carried out every Friday with
Immfly employees. This last was able to be performed since employees had available a replica
of the server installed in the aircrafts in order to test the application without having to take a real flight.
The tests have been carried out in an informal way where the result has been the subjective
perspective that the different users have taken from the software solution after testing various basic
actions such as registering on the platform and being able to buy any media content offered.
6.4.1 On Aircraft Testing
As it has been mentioned before, user testing sessions were performed on real flights that had
Immfly entertainment system installed on them. However, these tests started to be performed just
one week before the solution was launched. Hence, the development team had
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In order to carry out these kind of tests, once the product was officially launched it was performed
every fifteen days test flights on the aircrafts that had the entertainment system installed. These
tests were carried out by employees of Immfly and also by the passengers of the current flight, that
were encouraged to start using the system by the airline’s cabin crew.
At the beginning, these kind of tests served to alert the development team that there misunderstand-
ing between users regarding activating the airplane mode of the device and, afterwards, turning on
the wi-fi airport. Therefore, there were different process and order to perform these actions and it
was detected that some of them did not enable some settings of the device that would allow to
enjoy the system at it’s fullest, since it was not enabling the exchange of certain kind of information
with the aircraft server.
Along the realization of the tests, it was confirmed that the range of users that accessed and tried
the entertainment system was really varied, from children to people not really familiarised with
these kind of digital solutions. Moreover, results also confirmed that the variety of devices that were
employed to access to the entertainment system was the one expected, since users accessed
from smartphones but also from tablets and laptops. However, it was also confirmed that the
majority of them were employing smartphones, which allowed the team to focus on improving the
responsiveness of the platform in certain cases.
The authentication process was absolutely successful, none of them had any doubt about any
element and they did not need any help to accomplish it. However, during the completion of the
competence profile certain problems arose, since elders had certain doubts about how to fulfil the
form and how to specify certain competences. Therefore it was noted down every incidence that
occurred in order to analyse it posteriorly and find a solution to it.
6.4.2 Immfly Internal Testing
On the other hand, every Friday there were performed user tests by Immfly employees on their
offices, since there is a replicate of the server installed on every aircraft to proportionate the
entertainment system, so it could be considered that the test was being performed on a “real”
environment or the most similar that could be generated without not getting into a plane.
These weekly tests were really interesting, since they were performed by people from really different
departments, who were “experts” on their area of work but not in the rest. Hence, they raised many
different issues and ideas that were very valuable.
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7. USER TUTORIAL
7.1. GENERAL OVERVIEW
This chapter explains how to perform the different actions that users can perform along the in-flight
entertainment platform. The goal is that after reading this chapter, users are able to use the software
solution appropriately.
The procedure explains the flow of each action of the platform individually, taking into account that
the procedure is started from zero, as if the user was visiting the system for the very first time and
has never visited any site of this kind.
7.2. HOMEPAGE
The first view that users receive from the platform is the register form, since the system is not
“public” and users have to be previously registered in order to access to the service. Moreover,
the solution auto detects in which environment is the user, whether it is on “air” or “ground” mode.
Hence, depending on which environment the user is, the view varies. The principal difference
between them is that there is no registration process on “ground” environment, passengers are the
only ones that can be registered.
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Figure 7.1: Immfly Homepage “Air” mode
As it can be contemplated, the user is directly presented the register form, which will be analysed
in section 7.3, and the login form is a little bit more tricky to find, since user has to click on “Enter”
button to be able to log in to the platform.
The whole system is customised to each airline, on the image 7.1 it can be seen that the image
displayed is the generic one, but if the passenger was on an actual airplane, he/she would be
presented with a totally customised system with airline images and colours.
On the other hand, as it can be seen on image 7.2, when the user is on “ground” environment,
he/she is totally presented a different view, since the system informs the user that he/she is not
able to register and that it is only possible to do it on an airplane connected to the “Immfly” network.
Figure 7.2: Immfly Homepage “Ground” mode
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As it can be seen in the following figure 7.3, the landings of the entertainment system are totally
responsive. The image displays the mobile version, but the front-end is also designed to adapt to a
tablet device, both horizontal and portrait views.
Figure 7.3: Immfly Homepage Responsive
7.3. LOGIN AND REGISTER
The in-flight entertainment system restricts the registration of users to the ones that are not on a
current flight where the entertainment service is installed. Therefore, if the user is not a passenger,
he/she will not be able to sign up on the platform, since the system would detect that the user is
not on the “air” environment and will not allow him/her.
As it can be seen in the previous figure 7.1, the register process is divided in two different steps
where the first of them is the most important one and contains the information more relevant from
the user. The second step consists of more complementary data about the user such as the gender,
year of birth, etc. The following figure 7.4 presents both login and register process in amobile device.
75
7. USER TUTORIAL
Figure 7.4: Immfly Login and Register
As it can be contemplated, the fields that users have to fulfil are quite simple and do not lead to
generate any doubts to the user whether what they should introduce. Every field of the first step
is compulsory, the rest can be left in blank except the one accepting the terms and conditions of
the service. The processes are very clear and intuitive, showing the different possibilities in the
clearest possible way, so the user has them at his/her disposition in a way that does not let space
to any possible doubt.
Furthermore, if the user makes any mistake the system would instantaneously notify the user that
the data inserted is incorrect and would also show him/her an example of how the data should be
inserted.
Once the form has been fulfilled, the user would just have to submit it and he/she would be regis-
tered in to the system and able to perform almost every possible action. On the other hand, despite
the registration process requires many information, once the user wants to log in to the system
this would just ask for the e-mail and password, so he/she would not need to insert any additional
information, making it as simple as possible.
After registering into the system the user is able to perform almost every action, but if he/she leaves
the platform and comes back after his/her session has expired, he/she would have to log into the
system once again.
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7.4. DISCOVER
Once the user is registered or he/she has logged into the system, he/she would be displayed the
“Discover” section, an index where the most relevant content of the service is presented. This is
totally customised taking into account the destination city of the passenger’s flight, offering the
available content that he/she can find more interesting.
Figure 7.5: Immfly Discover
Moreover, the user also has available a sidebar with quick accesses to the other categories of
content such as content exclusively for kids, newspapers, etc. On the other hand, it should also be
highlighted the flight-status bar at the bottom of the page, that provides passenger with the most
relevant information for his/her flight, such as the time estimated arrival and the current weather at
his/her destination.
7.5. MENU
As it has been presented on the previous section 7.4, the user also posses different accesses to
other sections of the platform in the sidebar displayed on the “Discover” section. However, the
platform has a global menu that at first glance it is hidden, but it appears once the user clicks on
the “burger” menu icon of the top left of the screen.
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Figure 7.6: Immfly Menu
The menu will appear performing a little animation that moves the main content to the right in order
to show the content of the lateral menu, which provides access to the other main sections of the
platform such as the “entertainment” section, the flight information, personal settings, etc.
7.6. FLIGHT INFORMATION
The flight information contents relevant data of the current flight, such as the route that the flight is
performing, the altitude, external temperature, etc. Furthermore, there are several pins on the map
that indicate the destination cities of the current airline (Iberia Express). These markers can be
clicked and the map would zoom in to the principal deals located on the city.
Figure 7.7: Immfly Flight Information
On the other hand, one product that Immfly also offers are the city guides with relevant and different
information about the city in specific. However, these are not available for all destinations, therefore,
the possibility to download them would only appear on destinations that have the guide available.
This link is displayed on the right column of the flight information section at the top of it, in order to
be the very first information that the user would see.
78
MASTER’S FINAL PROJECT
7.7. SETTINGS
The previous section 7.5 presents how the user can navigate through the platform between the
main sections of the service. Besides, it also provides access to the personal area of the user by
clicking the “settings” icon. Once on this section, he/she can modify his/her personal data and also
check the terms and conditions of the system once again.
Figure 7.8: Immfly Settings
7.8. HELP CENTRE
A principal section of the platform is also the “centre” where users can consult their doubts about
the system and also provide feedback to the Immfly company explaining their opinion about the
experience.
Figure 7.9: Immfly Help Centre
The help centre is divided into two main sections: frequently asked questions and feedback section.
The first one corresponds to the “green” section on the top and the second one to the “orange” part
below the FAQs.
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7.8.1 FAQS
Frequently Asked Questions section intends to provide answers to the most frequently asked
questions by users, trying to prevent them to contact the support team of the platform. As it can
be observed in figure 7.10, it is composed by three subsections depending on the are of the question.
Figure 7.10: Immfly Frequently Asked Questions
As the whole platform, these sections are also multilingual and the user has the option of selecting
a different language by clicking the language at the top right of the view. Afterwards, all the content
would be automatically translated in order to facilitate user the comprehension of the questions
and their corresponding answers.
7.8.2 Feedback
On the previous section users can only consult information, however, on this one the purpose is to
communicate Immfly’s support team his/her opinion about the service or an incident that has just
occurred and they want to report it.
Figure 7.11: Immfly Feedback
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The forms are clearly distinguished and the purpose of each field is really clear, even in case of
doubt, they are pre-filled with a possible example answer. Once the form is submitted, the user
would receive an answer as soon as possible by the Immfly’s support team indicating him/her how
to proceed in order to solve the reported issue or thanking him/her for the feedback provided.
7.9. POP-UP SYSTEM
Platform users would be presented different pop-ups along the experience in order to offer them
attractive and interesting deals or to letting them know about the latest content offered in the system.
Figure 7.12: Immfly Pop-up System
The characteristic of this feature is the fact that the pop-ups can be pre-configured by administrator
users by determining the content of the pop-up and the time that they want the pop-up to be shown.
Moreover, the content displayed is totally multilingual, it adapts itself to the language selected by
the user and shows up the text and options on that language.
7.10. PARTNER'S MICROSITE
Immfly also posses different partnerships with entities, these last have a specific section (microsites)
where they can show up all the information they want. Moreover, Immfly also enables them to
present a survey and compile user data for advertising and customer recruitment purposes.
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Figure 7.13: Immfly Partner’s Microsite Example
As it can be seen on the figure 7.13, Immfly has established a partnership with the Superior School
of Business and Management (ESADE) where the university can display its brochures of the
different programs and also presents a survey to recruit possible prospective students. This whole
form can be totally customised from the administration panel of the system.
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8. CONCLUSIONS AND FUTURE LINES
8.1. GENERAL OVERVIEW
This chapter meets as a conclusion of the document, the views of the working group after the
realization of the project Development of the Frontend of an Entertainment System for Aircrafts,
expressing their views on the work done and taking into consideration the contributions to their
personal and professional development.
8.2. CONSIDERATIONS ON THE JOB DONE
Initially, the idea of the project totally caught my attention, since aircrafts supposed a totally new
challenge that I could never have imagined to have the opportunity of designing and developing an
application that could be installed on this kind of mean of transportation and, being able to work both
off-line and on-line by itself. I believe this is a beautiful project with a huge power to be extended
yet, since this implementation is just a small piece of what could be achieved, technologically
speaking and also regarding the different kind of users that would make use of the system. This
last aspect supposes a huge challenge because it is important to obtain their engagement and
keep discovering how the service could be improved to adapt to their needs.
As it was mentioned before, there is almost an application for everything it can be imagined, but in
fact, there is a huge gap in terms of technological services for aircrafts. Common software solutions
are designed and developed for systems that are installed on a totally on-line environment or, at
least, they have a connection to another network. However, aircrafts suppose a radical change,
since there is the lack of technological resources, as well as the constant need to improve the
systems at the same time as new technology is released.
Furthermore, this speed of development has to be adapted to the slowness of the aircraft business,
where everything has to follow a really slow bureaucratic process in order to be verified. Moreover,
the installation of systems in aircrafts is really complex due to the time that the airplane needs to be
stopped and the economical consequences that comes with these stops. Therefore, the solution
could be fastly developed and tested but it takes a long time until it is really available to be installed
on an aircraft to be used by real users.
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Nevertheless, these challenges caught my attention from the beginning and along the develop-
ment of the project my thrill did not decrease even a bit. On the other hand, I possessed certain
experience in web development but with a completely different framework, hence, this was also
an additional motivation and, overall, a new opportunity to learn and acquire so many different
capabilities that would have been difficult to obtain in another kind of project.
On the other hand, mobile development was also unknown to me, I had not previously devel-
oped any completely responsive application, which scared me at the same time that it thrilled me.
Therefore, from the first very moment I thought that this would be a great project, where not only I
would be contributing to the improvement of flying experience, but I would also be obtaining an
unquantifiable knowledge.
Although at first the project seemed feasible, there has been difficult moments during the develop-
ment, due to lack of resources or because I got stuck at some point, that I believed that I would not
be able to carry it out satisfactorily. However, the motivation of the idea and the support received
from my colleagues became into my engine to continue making real this new service.
Personally, I can conclude that this project has served both to develop and expand my skills as to
evolve as a person, due to the opportunity of getting totally involved with a whole start-up company
and a business reality that I was hardly familiar, it has allowed me to contemplate and assess facts
that otherwise it would not have been possible. Therefore, I can just only express my gratitude for
having the opportunity of carrying out such project.
8.3. FUTURE LINES
The version of the product developed is just a prototype that can be refined and improved as
the application becomes bigger and accessible to more users by installing it in several airlines at
the same time. This would suppose a huge challenge in terms of scalability and maintainability
since once the service would be available to several airlines, this would suppose an enormous
infrastructure system and even specific teams for each airline.
Moreover, the requirements requested by each airline or company that Immfly would establish
a partnership could be totally different between them. Hence, the needs of each project would
even require to form a little company for each of them, since technologically speaking would be
necessary but also regarding business and managements aspects, each of them would have
different interests and they would encourage their team to differentiate the most from the other
ones. This could lead to a situation of conflicts of interests, harming both sides, Immfly and the
partners. Therefore, at the moment the project grows, there would have to be thoroughly analysed
how Immfly would face this situation.
On the other hand, there has already been contact with a company that is developing a new tech-
nology to provide Internet connection on aircrafts, but improving the existing speed and bandwidth
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of the current providers, bringing it to another level.
Furthermore, another future line of the project could be the installation of the system in other means
of transport such as train or buses, where the routes are usually long and the kind of passengers
would be a perfect target of the project. This kind of possible markets could allow Immfly to extend
the solution and cover totally new needs in a different environment, since without the limitation of
connectivity, the system would operate totally different.
Nevertheless, one of the aspects that should be fostered is the development of new features that
would maintain current users using this kind of solution but in an attractive and recurrent way, once
the feeling of discovery has passed and the use of Immfly’s solution becomes into a habit.
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A. THE AGILE MANIFESTO
In February 2001, 17 software developers met at the Snowbird resort in Utah to discuss lightweight
development methods. They published the Manifesto for Agile Software Development, in which
they said that by “uncovering better ways of developing software by doing it and helping others
do it”, they have come to value Individuals and interactions over Processes and tools, Working
software over Comprehensive documentation, Customer collaboration over Contract negotiation,
and Responding to change over Following a plan.
• Individuals and interactions: self-organization and motivation are important, as are interac-
tions like co-location and pair programming.
• Working software: working software is more useful and welcome than just presenting docu-
ments to clients in meetings.
• Customer collaboration: requirements cannot be fully collected at the beginning of the soft-
ware development cycle, therefore continuous customer or stakeholder involvement is very
important.
• Responding to change: agile methods are focused on quick responses to change and contin-
uous development.
Some of the authors formed the Agile Alliance, a non-profit organization that promotes software
development according to the manifesto’s values and principles [5]. Introducing the manifesto on
behalf of the Agile Alliance, Jim Highsmith said:
The Agile movement is not anti-methodology, in fact many of us want to restore credi-
bility to the word methodology. We want to restore a balance. We embrace modeling,
but not in order to file some diagram in a dusty corporate repository. We embrace docu-
mentation, but not hundreds of pages of never-maintained and rarely-used tomes. We
plan, but recognize the limits of planning in a turbulent environment. Those who would
brand proponents of XP or SCRUM or any of the other Agile Methodologies as “hack-
ers” are ignorant of both the methodologies and the original definition of the term hacker.
A.0.1 Agile Principles
The Agile Manifesto is based on twelve principles [28]:
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1. Customer satisfaction by early and continuous delivery of valuable software
2. Welcome changing requirements, even in late development
3. Working software is delivered frequently (weeks rather than months)
4. Close, daily cooperation between business people and developers
5. Projects are built around motivated individuals, who should be trusted
6. Face-to-face conversation is the best form of communication (co-location)
7. Working software is the principal measure of progress
8. Sustainable development, able to maintain a constant pace
9. Continuous attention to technical excellence and good design
10. Simplicity—the art of maximizing the amount of work not done—is essential
11. Best architectures, requirements, and designs emerge from self-organizing teams
12. Regularly, the team reflects on how to become more effective, and adjusts accordingly
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B. GLOSSARY
API Application Programming Interface
CSS Cascading Style Sheets
Daily Scrum It is a 15-minute time-boxed event for the Development Team to synchronize
activities and create a plan for the next 24 hours. This is done by inspecting the work since
the last Daily Scrum and forecasting the work that could be done before the next one. The
Daily Scrum is held at the same time and place each day to reduce complexity [45].
Development Team Consists of professionals who do the work of delivering a potentially
releasable increment of “Done” product at the end of each sprint [45].
HTML Hypertext Markup Language
iOS Iphone Operating System
JS Javascript
JSON Javascript Object Notation
Kaizen Continuous Improvement [22]
Lead Lead users are users of a product or service that currently experience needs still
unknown to the public and who also benefit greatly if they obtain a solution to these needs
[25]
Mid-roll Advertisement introduced in the middle of the video streaming.
MVC Model View Controller
NPM Node Package Manager
ODM Object Data Mapper
PHP Hypertext Pre-processor
Pre-roll Advertisement introduced before the video streaming begins.
Product Backlog Ordered list of everything that might be needed in the product and is the
single source of requirements for any changes to be made to the product [45].
QA Quality Assurance
Saas Syntactically Awesome Style Sheets
Scrum Master Responsible for ensuring Scrum is understood and enacted, helps those
outside the Scrum Team understand which of their interactions with the Scrum Team are
helpful and which aren’t. The Scrum Master helps everyone change these interactions to
maximize the value created by the Scrum Team [45].
SO Sistema Operativo
Sprint Backlog Set of Product Backlog items selected for the Sprint, plus a plan for delivering
the product Increment and realizing the Sprint Goal [45].
Sprint Planning The work to be performed in the Sprint is planned at the Sprint Planning.
This plan is created by the collaborative work of the entire Scrum Team [45].
Sprint Retrospective Opportunity for the Scrum Team to inspect itself and create a plan for
improvements to be enacted during the next Sprint [45].
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Sprint Review Review held at the end of the Sprint to inspect the Increment and adapt the
Product Backlog if needed [45].
TMX Translation Memory eXchange
UFT8 8-bit Unicode Transformation Format
UML Unified Modeling Language
User Story Description consisting of one or more sentences in the everyday or business
language of the end user or user of a system that captures what a user does or needs to do
as part of his or her job function [50].
W3C World Wide Web Consortium
WWW World Wide Web
WBS Work Breakdown Structure
XHTML Extensible Hypertext Markup Language
XLIFF XML Localisation Interchange File Format
XML eXtensible Markup Language
YAML Yet Another Markup Language
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